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INFORMATION HANDOUT 
For Contract No. 04-1SS224 

At 04-Son-128-2.4, 2.6 

 

Identified by 

Project ID 0400020888 

 

PERMITS 
California Department of Fish and Wildlife dated June 5, 2014 

 

MATERIALS INFORMATION 
Slipout Repair Recommendations – Soldier Pile Wall dated October 19, 2012 

Landslide Repair Recommendations dated November 6, 2012 

ET-31 Guardrail End Treatment Product Description Assembly Manual created January 2013 

Sequential Kinking Terminal SKT – Assembly dated 12/01/04 

X-Tension Guardrail Terminal System Steel Post with Composite Blockout 31” Rail Height Rev B dated 05/02/13 



State of California- The Natural Resources Agency EDMUND G. BROWN JR., Governor 
DEPARTMENT OF FISH AND WILDLIFE 
Bay Delta Region 
7329 Silverado Trail 
Napa, CA 94558 
(707) 944-5500 
www.wildlife.ca.gov 

June 5, 2014 

Mr. Javier Almaguer 
California Department of Transportation 
855 M Street, Suite 200 
Fresno, CA 93721 

Subject: Final Lake or Streambed Alteration Agreement 
Notification No. 1600-2014-0018-R3 
Oat Valley Slide Repair Project 

Dear Mr. Almaguer: 

CHARLTON H. BONHAM, Director 

Enclosed is the final Streambed Alteration Agreement ("Agreement") for the Oat Valley 
Slide Repair Project ("Project"). Before the Department may issue an Agreement, it 
must comply with the California Environmental Quality Act ("CEQA"). In this case, the 
Department, acting as a responsible agency, filed a notice of determination ("NOD") on 
June 5, 2014 based on information contained in the Negative Declaration the lead 
agency prepared for the Project. 

Under CEQA, filing a NOD starts a 30-day period within which a party may challenge 
the filing agency's approval of the project. You may begin your project before the 30-
day period expires if you have obtained all necessary local, state, and federal permits or 
other authorizations. However, if you elect to do so, it will be at your own risk. 

If you have any questions regarding this matter, please contact Melissa Escaron, Senior 
Environmental Scientist (Specialist), at (925)786-3045 or 
melissa.escaron@wildlife.ca.gov. 

Sincerely, 

~f5hh 
Craig J. Weightman 
Environmental Program Manager 
Bay Delta Region 

cc: Sarah Soliman - sarah.soliman@dot.ca.gov 
Lieutenant Jones 
Warden Reed 

Conserving Ca{ijornia 's Wi{cf{ije Since 18 70 



CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE 
BAY DELTA REGION 
7329 SILVERADO TRAIL 
NAPA, CALIFORNIA 94558 
(707) 944-5500 
IJVINW.WILDLIFE.CA.GOV 

STREAMBED ALTERATION AGREEMENT 
NOTIFICATION No. 1600-2014-0018-R3 
Oat Valley Creek Slide Project 

CALIFORNIA DEPARTMENT OF TRANSPORTATION 

This Streambed Alteration Agreement (Agreement) is entered into between the 
California Department of Fish and Wildlife (CDFW) and the California Department of 
Transportation (Permittee), as represented by Mr. Javier Almaguer. 

RECITALS 

WHEREAS, pursuant to Fish and Game Code (FGC) section 1602, Permittee notified 
CDFW on January 21, 2014 that Permittee intends to complete the project described 
herein. 

WHEREAS, pursuant to FGC section 1603, CDFW has determined that the project 
could substantially adversely affect existing fish or wildlife resources and has included 
measures in the Agreement necessary to protect those resources. 

WHEREAS, Permittee has reviewed the Agreement and accepts its terms and 
conditions, including the measures to protect fish and wildlife resources. 

NOW THEREFORE, Permittee agrees to complete the project in accordance with the 
Agreement 

PROJECT LOCATION 

This Project is located in Sonoma County on State Route 128, at Post Mile 2.36, near 
the City of Cloverdale. 

PROJECT DESCRIPTION 

The Project will repair a landslide located on westbound State Route 128 at Post Mile 
2.36. A soldier pile retaining wall approximately 10 feet high by 90 feet long will be 
constructed to stabilize the slide and prevent further roadway movement. The 
westbound roadway will also be widened to the standard 12 foot lane and 4 foot 
shoulder. All access will be from the closed westbound roadway. 

Ver. 02/16/2010 
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MEASURES TO PROTECT FISH AND WILDLIFE RESOURCES 

1. Administrative Measures 

Permittee shall meet each administrative requirement described below. 

1.1 Documentation at Project Site. Permittee shall make the Agreement, 
any extensions and amendments to the Agreement, and all related 
notification materials and California Environmental Quality Act 
(CEQA) documents, readily available at the project site at all times 
and shall be presented to CDFW personnel, or personnel from 
another state, federal, or local agency upon request. 

1.2 Providing Agreement to Persons at Project Site. Permittee shall 
provide copies of the Agreement and any extensions and 
amendments to the Agreement to all persons who will be working on 
the project at the project site on behalf of Permittee, including but not 
limited to contractors, subcontractors, inspectors, and monitors. 

1.3 Notification of Conflicting Provisions. Permittee shall notify CDFW if 
Permittee determines or learns that a provision in the Agreement 
might conflict with a provision imposed on the project by another 
local, state, or federal agency. In that event, CDFW shall contact 
Permittee to resolve any conflict. 

1.4 Project Site Entry. Permittee agrees that CDFW personnel may 
enter the project site, at any time to verify compliance with the 
Agreement. 

2. Avoidance and Minimization Measures 

To avoid or minimize adverse impacts to fish and wildlife resources identified above, 
Permittee shall implement each measure listed below. These conditions only apply to 
activities within the CDFW 1602 jurisdiction. 

2.1 All work within riparian zones shall occur between June 15 and October 15. 

2.2 At least 30-days prior to commencing Project activities covered by this 
Agreement, the Permittee shall submit to CDFW, for review and approval, the 
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qualifications for a number of biologists (Qualified Biologist) that shall oversee 
the implementation of the conditions in this Agreement. At a minimum, the 
Qualified Biologists shall have a combination of academic training and 
professional experience in biological sciences and related resource 
management activities. The Qualified Biologists shall communicate to the 
Resident Engineer when any activity is not in compliance with this Agreement 
and the Resident Engineer shall immediately stop the activity that is not in 
compliance with this Agreement. 

2.3 Before the onset of construction activities, a Qualified Biologist shall conduct an 
education program for all construction personnel. At a minimum the training will 
include a description of California red legged frog, and migratory birds, and their 
habitats; the occurrence of these species within the Project site; an explanation 
of their state and federal statuses; avoidance and minimization measures; 
habitats as they relate to the Project site; and boundaries within which 
construction may occur. A fact sheet conveying this information will be 
prepared and distributed to all construction crews and Project personnel 
entering the Project site. Upon completion of the program, personnel will sign a 
form stating that they attended the program and understand all the avoidance 
and minimization measures. 

2.4 If Project activities will occur between February 15 and September 1, a 
Qualified Biologist shall conduct pre-construction surveys for nesting birds no 
more than one week prior to construction. Surveys shall consist of multiple 
days of observations. If nests are found the Qualified Biologist shall establish an 
appropriate buffer to be in compliance with Migratory Bird Treaty Act (MBTA) 
and Fish and Game Code 3503. The Qualified Biologist shall perform at least 
two hours of pre-construction monitoring of the nest to characterize "typical" bird 
behavior. The Qualified Biologist shall monitor the nesting birds and shall 
increase the buffer if the Qualified Biologist determines the birds are showing 
signs of unusual or distressed behavior by Project activities. Atypical nesting 
behaviors which may cause reproductive harm include, but are not limited to, 
defensive flights/vocalizations directed towards Project personnel, standing up 
from a brooding position, and flying away from the nest. The Qualified Biologist 
shall have authority, through the Resident Engineer, to order the cessation of all 
Project activities if the nesting birds exhibit atypical behavior which may cause 
reproductive failure (nest abandonment and loss of eggs and/or young) until an 
appropriate buffer is established. To prevent encroachment, the established 
buffer(s) shall be clearly marked by high visibility material. The established 
buffer(s) shall remain in effect until the young have fledged or the nest has been 
abandoned as confirmed by the Qualified Biologist. Any sign of nest 
abandonment shall be reported to CDFW within 48 hours. 

2.5 Permittee shall conduct work defined in the above Project Description, and 
within the Project area, during periods of dry weather. The Project area is 
defined as the bed, bank, channel, and associated wetland habitat. The 
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Permittee shall monitor forecasted precipitation. When % inch or more of 
precipitation is forecasted to occur, the Permittee shall stop work before 
precipitation commences. No Project activities may be started if its associated 
erosion control measures cannot be completed prior to the onset of 
precipitation. After any storm event, the Permittee shall inspect all sites 
currently under construction and all sites scheduled to begin construction within 
the next 72 hours for erosion and sediment problems and take corrective action 
as needed. Seventy-two hour weather forecasts from National Weather Service 
shall be consulted and work shall not start back up until runoff ceases and there 
is less than a 30% forecast for precipitation for the following 24-hour period. 

2.6 Permittee shall utilize erosion control measures throughout all phases of 
operation where sediment runoff from exposed slopes threatens to enter 
waterways. At no time shall silt laden runoff be allowed to enter the stream or 
directed to where it may enter the stream. Erosion control installations shall be 
monitored for effectiveness and shall be repaired or replaced as recommended 
by a Qualified Biologist or Water Quality Monitor to the Resident Engineer. As 
needed to prevent sediment transport, Permittee shall deploy soil stabilizer 
such as hydroseeding, netting, erosion control mats, mulch, fiber rolls, silt 
fences, check dams, and flow velocity dissipation devices. Permittee shall 
stabilize and equip construction site entrances and exits with tire washing 
capability. Materials containing monofilament or plastic shall not be used. 
Erosion and sediment control measures shall be installed prior to unseasonable 
rain storms. 

2.7 All disturbed areas shall be re-graded and hydroseeded. Hydroseed shall not 
contain invasive exotic plant species. Prohibited exotic plant species include 
those identified in the California Exotic Pest Plant Council's database, which is 
accessible at: http://www.cal ipc.org/ip/inventory/weedlist.php. 

2.8 Staging and storage areas for equipment, materials, fuels, lubricants and 
solvents, shall be located outside of the creek channel and banks. Stationary 
equipment such as motors, pumps, generators, compressors and welders, 
located within or adjacent to the creek shall be positioned over drip pans. Any 
equipment or vehicles driven and/or operated within or adjacent to the stream 
must be checked and maintained daily, to prevent leaks of materials that if 
introduced to water could be deleterious to aquatic life. 

2.9 Refueling of mobile construction equipment and vehicles shall not occur within 
50 feet of any water body, or anywhere that spilled fuel could drain to a water 
body. Refueling of stationary equipment requiring breakdown and setup to 
move will remain in place. All equipment shall be refueled with appropriate drip 
pans, absorbent pads, and water quality Best Management Practices. 
Equipment and vehicles operating in the Project site shall be checked and 
maintained daily to prevent leaks of fuels, lubricants, or other liquids. 
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2.10 Permittee shall comply with all applicable state and federal laws, including the 
California and Federal Endangered Species Act. This Agreement does not 
authorize the take of any state or federally endangered listed species. Liability 
for any take or incidental take of such species remains the responsibility of the 
Permittee for the duration of the Project. Any unauthorized take of listed 
species may result in prosecution and nullification of the Agreement. This 
Agreement does not authorize the capture or relocation of Fully Protected 
Species. 

3. Project Impacts 

Project impacts will be less than significant with the implementation of the above listed 
avoidance measures. No mitigation is required. 

CONTACT INFORMATION 

Any communication that Permittee or CDFW submits to the other shall be in writing and 
any communication or documentation shall be delivered to the address below by U.S. 
mail, fax, or email, or to such other address as Permittee or CDFW specifies by written 
notice to the other. 

To Permittee: 

California Department of Transportation 
Mr. Javier Almaguer 
855 M St. Suite 200 
Fresno, Ca 93721 

To CDFW: 

California Department of Fish and Wildlife 
Bay Delta Region 
7329 Silverado Trail 
Napa, California 94558 
Attn: Lake and Streambed Alteration Program- Melissa Escaron 
Notification #1600-2014-0018-R3 
Fax (707) 944-5553 
Melissa.escaron@wildlife.ca.gov 

LIABILITY 

Permittee shall be solely liable for any violations of the Agreement, whether committed 
by Permittee or any person acting on behalf of Permittee, including its officers, 
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employees, representatives, agents or contractors and subcontractors, to complete the 
project or any activity related to it that the Agreement authorizes. 

This Agreement does not constitute CDFW's endorsement of, or require Permittee to 
proceed with the project. The decision to proceed with the project is Permittee's alone. 

SUSPENSION AND REVOCATION 

CDFW may suspend or revoke in its entirety the Agreement if it determines that 
Permittee or any person acting on behalf of Permittee, including its officers, employees, 
representatives, agents, or contractors and subcontractors, is not in compliance with the 
Agreement. 

Before CDFW suspends or revokes the Agreement, it shall provide Permittee written 
notice by certified or registered mail that it intends to suspend or revoke. The notice 
shall state the reason(s) for the proposed suspension or revocation, provide Permittee 
an opportunity to correct any deficiency before CDFW suspends or revokes the 
Agreement, and include instructions to Permittee, if necessary, including but not limited 
to a directive to immediately cease the specific activity or activities that caused CDFW 
to issue the notice. 

ENFORCEMENT 

Nothing in the Agreement precludes CDFW from pursuing an enforcement action 
against Permittee instead of, or in addition to, suspending or revoking the Agreement. 

Nothing in the Agreement limits or otherwise affects CDFW's enforcement authority or 
that of its enforcement personnel. 

OTHER LEGAL OBLIGATIONS 

This Agreement does not relieve Permittee or any person acting on behalf of Permittee, 
including its officers, employees, representatives, agents, or contractors and 
subcontractors, from obtaining any other permits or authorizations that might be 
required under other federal, state, or local laws or regulations before beginning the 
project or an activity related to it. 

This Agreement does not relieve Permittee or any person acting on behalf of Permittee, 
including its officers, employees, representatives, agents, or contractors and 
subcontractors, from complying with other applicable statutes in the FGC including, but 
not limited to, FGC sections 2050 et seq. (threatened and endangered species), 3503 
(bird nests and eggs), 3503.5 (birds of prey), 5650 (water pollution), 5652 (refuse 
disposal into water), 5901 (fish passage), 5937 (sufficient water for fish), and 5948 
(obstruction of stream). 
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Nothing in the Agreement authorizes Permittee or any person acting on behalf of 
Permittee, including its officers, employees, representatives, agents, or contractors and 
subcontractors, to trespass. 

AMENDMENT 

CDFW may amend the Agreement at any time during its term if CDFW determines the 
amendment is necessary to protect an existing fish or wildlife resource. 

Permittee may amend the Agreement at any time during its term, provided the 
amendment is mutually agreed to in writing by CDFW and Permittee. To request an 
amendment, Permittee shall submit to CDFW a completed CDFW "Request to Amend 
Lake or Streambed Alteration" form and include with the completed form payment of the 
corresponding amendment fee identified in CDFW's current fee schedule (see Cal. 
Code Regs., tit. 14, § 699.5). 

TRANSFER AND ASSIGNMENT 

This Agreement may not be transferred or assigned to another entity, and any purported 
transfer or assignment of the Agreement to another entity shall not be valid or effective, 
unless the transfer or assignment is requested by Permittee in writing, as specified 
below, and thereafter CDFW approves the transfer or assignment in writing. 

The transfer or assignment of the Agreement to another entity shall constitute a minor 
amendment, and therefore to request a transfer or assignment, Permittee shall submit 
to CDFW a completed CDFW "Request to Amend Lake or Streambed Alteration" form 
and include with the completed form payment of the minor amendment fee identified in 
CDFW's current fee schedule (see Cal. Code Regs., tit. 14, § 699.5). 

EXTENSIONS 

In accordance with FGC section 1605(b), Permittee may request one extension of the 
Agreement, provided the request is made prior to the expiration of the Agreement's 
term. To request an extension, Permittee shall submit to CDFW a completed CDFW 
"Request to Extend Lake or Streambed Alteration" form and include with the completed 
form payment of the extension fee identified in CDFW's current fee schedule (see Cal. 
Code Regs., tit. 14, § 699.5). CDFW shall process the extension request in accordance 
with FGC 1605(b) through (e). 

If Permittee fails to submit a request to extend the Agreement prior to its expiration, 
Permittee must submit a new notification and notification fee before beginning or 
continuing the project the Agreement covers (Fish & G. Code, § 1605, subd. (f)). 
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EFFECTIVE DATE 

The Agreement becomes effective on the date of CDFW's signature, which shall be: 1) 
after Permittee's signature; 2) after CDFW complies with all applicable requirements 
under the California Environmental Quality Act (CEQA); and 3) after payment of the 
applicable FGC section 711.4 filing fee listed at 
http://www.wildlife.ca.gov/habcon/ceqa/ceqa changes.html. 

TERM 

This Agreement shall expire on December 31, 2018 unless it is terminated or extended 
before then. All provisions in the Agreement shall remain in force throughout its term. 
Permittee shall remain responsible for implementing any provisions specified herein to 
protect fish and wildlife resources after the Agreement expires or is terminated, as FGC 
section 1605(a)(2) requires. 

AUTHORITY 

If the person signing the Agreement (signatory) is doing so as a representative of 
Permittee, the signatory hereby acknowledges that he or she is doing so on Permittee's 
behalf and represents and warrants that he or she has the authority to legally bind 
Permittee to the provisions herein. 

AUTHORIZATION 

This Agreement authorizes only the project described herein. If Permittee begins or 
completes a project different from the project the Agreement authorizes, Permittee may 
be subject to civil or criminal prosecution for failing to notify CDFW in accordance with 
FGC section 1602. 

CONCURRENCE 

The undersigned accepts and agrees to comply with all provisions contained herein. 

FOR CALIFORNIA DEPARTMENT OF 
TRANSPORTATION 

~JaVier Almaguer 

Branch Chief 

olte 
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FOR DEPARTMENT OF FISH AND WILDLIFE 

Craig J. Weightma~ ~V1---
Environmental Program Manager 

Prepared by: Melissa Escaron 
Staff Environmental Scientist 

Date Sent: April 7, 2014 

Date 
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NOTIFICATION OF LAKE OR STREAMBED ALTERATION 

Complete EACH field, unless otherwise indicated, following the enclosed instructions and submit ALL required 
enclosures. Attach additional pages, if necessary. 

1. APPLICANT PROPOSING PROJECT F. ISh & VVnfirllflnitllll 
·~~"'' 

Name Javier Almaguer 

Business/Agency California Department of Transportation .UAN 2 1 2014 .. 
Street Address 855 M Street, Suite 200 Th..T 

City, State, Zip Fresno, CA 93721 H~V«U 

Telephone (559) 445-6456 I Fax I (559) 445-6236 

Email javier.almaguer@dot.ca.gov 

2. CONTACT PERSON (Complete only if different from applicant) 

Name· Sarah Soliman 
···-· ... . .. .. ... 

855 M Street, Suite 2oo Street Address 

City, State, Zip Fresno, CA 93721 

Telephone (559) 445-6260 I Fax I (559) 445-6236 

Email sarah.soliman@dot.ca.gov 

3. PROPERTY OWNER (Complete only if different from applicant) 

Name 

Street Address 

City, State, Zip 

Telephone I Fax I 
Email 

4. PROJECT NAME AND AGREEMENT TERM 

A Project Name Oat Valley Creek Slide 
-··· ··--

B. Agreement Term Requested 
1Z1 Regular (5 years or less) 

0 Long-term (greater than 5 years) 

C. Project Term D. Seasonal Work Period E. Number of Work Days 

Beginning (year) Ending (year) Start pate (month/day) End Date (month/day) 

2015 2019 March 1 October 22 120.00 

FG2023 Page 1 of 9 Rev. 7/06 



NOT'IFICATION OF LAKE OF\ STHEAIVlBED ALTERATION 

5. AGREEMENT TYPE 

Check the applicable box. If box B, C, D, orE is checked, complete the specified attachment. 

A Ill Standard (Most construction projects, excluding the categories listed below) 

B. D Gravel/Sand/Rock Extraction (Attachment A) Mine /.D. Number: 

c. D Timber Harvesting (Attachment B) THP Number: 

D. D Water Diversion/Extraction/Impoundment (Attachment C) SWRCB Number: 

E. D Routine Maintenance (Attachment D) 

F. D DFG Fisheries Restoration Grant Program (FRGP) FRGP Contract Number: 

G. D Master 

H. D Master Timber Harvesting 

6. FEES 

Please see the current fee schedule to determine the appropriate notification fee. Itemize each project's estimated cost 
and corresponding fee. Note: The Department may not process this notification until the correct fee /Jas been received. 

A. Project B. Project Cost C. Project Fee 

1 Oat Valley Creek Slide $948,000.00 $4,912.25 

2 

3 

4 

5 

D. Base Fee 
(if applicable) 
E. TOTAL FEE $4,912.25 

ENCLOSED 

7. PRIOR NOTIFICATION OR ORDER 

A Has a notification previously been submitted to, or a Lake or Streambed Alteration Agreement previously been issued 
by, the Department for the project described in this notification? 

DYes (Provide the information below) Ill No 

Applicant: Notification Number: Date: 

B. Is this notification being submitted in response to an order, notice, or other directive ("order") by a court or 
administrative agency (including the Department)? 

Ill No DYes (Enclose a copy of the order, notice, or other directive. If the directive is not in writing, identify the 
person who directed the applicant to submit this notification and the agency he or she represents, and 
describe the circumstances relating to the order.) 

D Continued on additional page(s) 

FG2023 Page 2 of9 Rev. 7/06 



NOTIFICATION OF LAKE OR STREAMBED ALTERATION 

8. PROJECT LOCATION 

A. Address or description of project location. 

(Include a map that marks the location of the project with a reference to the nearest city or town, and provide driving 
directions from a major road or highway) 

The project is located on State Route (SR) 128 at post mile (PM) 2.36 near the City of Cloverdale in Sonoma County. 

Driving Directions from the City of Cloverdale: 
Head northwest on N. Cloverdale Blvd. toward Broad St. for 1.0 mile. 
Turn left onto CA-128 W/Oat Valley Rd. for approximately 2.4 miles. 
Arrive at project location on the right. 

0 Continued on additional page(s) 

B. River, stream, or lake affected by the project. joat Valley Creek 

C. What water body is the river, stream, or lake tributary to? _\Russian River 
-

b. Is the river or stream segment affected by the project listed in the 
DYes 1Z1 No DUnknown state or federal Wild and Scenic Rivers Acts? 

E. c~unty Jsonoma 

F. USGS 7.5 Minute Quad Map Name G. Township H. Range I. Section J. ~Section 

Cloverdale 12N 11W 35 

0 Continued on additional page(s) 

K. Meridian (check one) I OHumboldt 1Z1 Mt. Diablo 0 San Bernardino 

L. Assessor's Parcel Number(s) 

N/A 

D Continued on additional page(s) 

M. Coordinates (If available, provide at least latitude/longitude or UTM coordinates and check appropriate boxes) 

Latitude: 38.838846 J Longitude: -123.056638 

Latitude/Longitude D Degrees/Minutes/Seconds 1Z1 Decimal Degrees D Decimal Minutes 

UTM Easting: Northing: I OZone 10 OZone 11 

Datum used for Latitude/Longitude or UTM D NAD 27 IZ] NAD 83 or WGS 84 

FG2023 Page 3 of 9 Rev. 7/06 



NOTIFICATION OF LAKE OR STREAMBED ALTERATION 

9. PROJECT CATEGORY AND WORK TYPE (Check each box that applies) 

PROJECT CATEGORY I NEW 
CONSTRUCTION 

I REPLACE 
EXISTING STRUCTURE 

I REPAIR/MAINTAIN 
EXISTING STRUCTURE 

Bank stabilization - bioengineering/recontouring D D D 
Bank stabilization - rip-rap/retaining wall/gabion Ill D D 
Boat dock/pier D D D 

Boat ramp D D D 
Bridge D D D 
Channel clearing/vegetation management D D D 
Culvert D D D 

Debris basin D D D 

Dam D D D 

Diversion structure -weir or pump intake D D D 
Filling of wetland, river, stream, or lake D D D 

Geotechnical survey D D D 

Habitat enhancement - revegetation/mitigation D D D .. .. . .. 

Levee D D D 

Low water crossing D D D 

Road/trail D D D 

Sediment removal -pond, stream, or marina D D D 
Storm drain outfall structure D D D 

Temporary stream crossing D D D 

Utility crossing : Horizontal Directional Drilling D D D 
Jack/bore D D D 
Open trench D D D 

Other (specify): D D D 

FG2023 Page 4 of9 Rev. 7/06 



NOTIFICATION OF LAKE OR STREAMBED ALTERATION 

10. PROJECT DESCRIPTION 

A. Describe the project in detail. Photographs of the project location and immediate surrounding area should be included. 

- Include any structures (e.g., rip-rap, culverts, or channel clearing) that will be placed, built, or completed in or near 
the stream, river, or lake. 

- Specify the type and volume of materials that will be used. 

- If water will be diverted or drafted, specify the purpose or use. 

Enclose diagrams, drawings, plans, and/or maps that provide all of the following: site specific construction details; the 
dimensions of each structure and/orextent of each activity in the bed, channel, bank or floodplain; an overview of the 
entire project area (i.e., "bird's-eye view") showing the location of each structure and/or activity, significant area 
features, and where the equipment/machinery will enter and exit the project area. 

The project proposes to repair the washout and stop the longitudinal cracks on the westbound section of SR 128 at PM 
2.36.A soldiefpile -retaining wall approximately 1 0-feet high by 90-feef long would be constructed to stabilize the side slope 
and prevent further roadway movement. The westbound roadway would be widened to the standard 12-foot lane and 4-foot 
shoulder. K-rail, a temporary control barrier, would be placed at the existing centerline for the contractor's use to construct 
the wall and widen the westbound SR 128. One-way traffic control utilizing temporary traffic signals would be implemented 
during construction. All work will occur within the Caltrans right of way. 

The will require 120 working days. The majority of the working days (Approximately 94 working days) will be for the wall 
work. Listed below are the activities. 

The work for location No. 1 will be done behind K-Rall at the top of the road. All equipment and store material if any will be 
at the top of the slope. The only work down the slope will be the installation of the reinforced silt fencing which will be used 
to catch any debris from the installation of the CIDH Piling for the retaining wall and tree removal . The reinforced silt 
fence will be placed at the existing right of way line which is approximately 20 to 30 feet up slope from the existing stream. 
The silt fencing will be place prior to the piling installation. 

- - -- - . 

See enclosed materials submitted on the compact disc (CD) for all drawings, mappings, project site photos, etc. 

D Continued on additional page(s) 

B. Specify the equipment and machinery that will be used to complete the project. 

Please see continuation page. 

[ll Continued on additional page(s) 

C. Will water be present during the proposed work period (specified in box 4.0) in 
the stream, river, or lake (specified in box 8.8). [ll Yes D No (Skip to box 11) 

D. Will the proposed project require work in the wetted portion 
of the channel? · -

DYes (Enclose a plan to divert water around work site) 

[Z]No 

FG2023 Page 5 of9 Rev. 7/06 



NOTIFICATION OF LAKE OH STF~EAMBED ALTERATION 

11. PROJECT IMPACTS 

A. Describe impacts to the bed, channel, and bank of the river, stream, or lake, and the associated riparian habitat. 
Specify the dimensions of the modifications in length (linear feet) and area (square feet or acres) and the type and 
volume of material (cubic yards) that will be moved, displaced, or otherwise disturbed, if applicable. 

Permanent impacts include vegetation removal in the area where the soil nail wall will be installed (approximately 1,950 
square feet). Temporary impacts (approximately 778 square feet) include debris that may fall as a result of the installation of 
the wall, however reinforced silt fencing would be installed along the right of way line to prevent any debris from further 
falling down the slope into the creek. No impacts are anticipated to the bed, channel, and bank of Oat Valley Creek. 

D Continued on additional page(s) 

B. Will the project affect any vegetation? I bZI Yes (Complete the tables below) ONo 

Vegetation Type Temporary Impact Permanent Impact 

Black Oak Woodland Linear feet: Linear feet: 

Total area: 778 sgare feet Total area: 1950 sguare feet 

Linear feet: Linear feet: 

Total area: Total area: 

Tree Species Number of Trees to be Removed Trunk Diameter (range) 
Coast Live Oak 1 5 DBH 

D Continued on additional page(s) 

C. Are any special status animal or plant species, or habitat that could support such species, known to be present on or 
near the project site? 

DYes (List each species and/or describe the habitat below) bZI No D Unknown 

G 
D Continued on additional page(s) 

D. Identify the source(s) of information that supports a "yes" or "no" answer above in Box 11.C. 

California Natural Diversity Database (CNDDB), Caltrans Natural Environment Study-Minimal Impact Report 

Ocontinued on additional page(s) 

E. Has a biological study been completed for the project site? 

bZ]Yes (Enclose the biological study) DNo 

Note: A biological assessment or study maybe required to evaluate potential project imfJ_acts on biological resources. 

F. Has a hydrological study been completed for the project or project site? 

bZ]Yes (Enclose the hydrological study) D No 

Note: A hydrological study or other information on site hydraulics (e.g., flows, channel characteristics, and/or flood 
recurrence intervals) may be required to evaluate potential project impacts on hydrology, 
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NOTIFICATION OF LAKE OR STREAMBED ALTERATION 

12. MEASURES TO PROTECT FISH, WILDIFE, AND PLANT RESOURCES 

A. Describe the techniques that will be used to prevent sediment from entering watercourses during and after construction. 

All construction activities would be completed in accordance with the General Construction Permit and Caltrans Statewide 
National Pollutant Discharge Elimination System Permit Stormwater Management Plan (SWMP). 

To protect drainage areas during construction, the permittee would implement appropriate best management practices 
(BMPs). These BMPs would be implemented to minimize or eliminate the potential for a non-storm water discharge to 
occur. Construction site BMPs would be addressed in detail in the Storm Water Pollution Prevention Plan that would be 
developed for the project site. 

G 
1ZJ Continued on additional page(s) 

B. Describe project avoidance and/or minimization measures to protect fish, wildlife, and plant resources. 

Please see the additional pages for discussion of the avoidance and minimization measures. 

IZI Continued on additional page(s) 

C. Describe any project mitigation and/or compensation measures to protect fish, wildlife, and plant resources. 

Replacement planting will occur on-site. 

D Continued on additional page(s) 

13. PERMITS 

List any local, state, and federal permits required for the project and check the corresponding box(es). Enclose a copy of 
each permit that has been issued. . . . . . . . 

A. N/A 0Applied Dlssued 

B. OApplied D Issued 

C. D Applied D Issued 

D. Unknown whether D local, D state, or D federal permit is needed for the project. (Check each box that applies) 

D Continued on additional page(s) 
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NOTIFICATION OF LAKE OR STREAMBED ALTERATION 

14. ENVIRONMENTAL REVIEW 

A. Has a draft or final document been prepared for the project pursuant to the California Environmental Quality Act (CEQA), 
National Environmental Protection Act (NEPA), California Endangered Species Act (CESA) and/or federal Endangered 
Species Act (ESA)? 

bZI Yes (Check the box for each CEQA, NEPA, CESA, and ESA document that has been prepared and enclose a copy of each) 

DNa (Check the box for each CEQA, NEPA, CESA, and ESA document listed below that will be or is being prepared) 

D Notice of Exemption D Mitigated Negative Declaration !ZINEPA document (type): CE 

!ZIInitial Study D Environmental Impact Report D CESA document (type): 

D Negative Declaration D Notice of Determination (Enclose) D ESA document {type): 

DTHP/ NTMP D Mitigation, Monitoring,Reporting Plan 

B. State Clearinghouse Number (if applicable) 2013022022 

C. Has a CEQA lead agency been determined? bZJ Yes (Complete boxes D, E, and F) DNa (Skip to box 14.G) 

D. CEQA Lead Agency California Department of Transportation 

E. Contact Person Scott Smith I F. Telephone Number I (559) 445-6172 

G. If the project described in this tiotificatiori is part ofa larger projectorplan, briefly describe that larger projed or plan. 

Location 2 of the proposed project occurs on SR 128 at PM 2.6 and proposes to repair the landslide on the eastbound section 
by installing erosion control mat and wire mesh drapery system as well as five horizontal drains to manage subsurface water. 

D Continued on additional page(s) 

H. Has an environmental filing fee (Fish and Game Code section 711.4) been paid? 

bZI Yes (Enclose proof of payment) D No (Briefly explain below the reason a filing fee has not been paid) 

Note: If a filing fee is required, the Department may not finalize a Lake or Streambed Alteration Agreement until the filing fee 
is paid. 

15. SITE INSPECTION 

Check one box only. 

!ZIIn the event the Department determines that a site inspection is necessary, I hereby authorize a Department 
representative to enter the property where the project described in this notification will take place at any 
reasonable time, and hereby certify that I am authorized to grant the Department such entry. 

D I request the Department to first contact (insert name)-------------------

FG2023 

at (insert telephone number) to schedule a date and time 
to enter the property where the project described in this notification will take place. I understand that this may 
delay the Department's determination as to whether a Lake or Streambed Alteration Agreement is required and/or 
the Department's issuance of a draft agreement pursuant to this notification. 
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NOTIFICATION OF LAKE OR STREAMBED ALTERATION 

16. DIGITAL FORMAT 

Is any of the information included as part of the notification available in digital format (i.e., CD, DVD, etc.)? 

Ill Yes (Please enclose the information via digital media with the completed notification form) 

ONo 

17. SIGNATURE 

I hereby certify that to the best of my knowledge the information in this notification is true and correct and that I am 
authorized to sign this notification as, or on behalf of, the applicant. I understand that if any information in this 
notification is found to be untrue or incorrect; the Department may suspend processing this notification or suspend or 
revoke any draft or final Lake or Streambed Alteration Agreement issued pursuant to this notification. I understand 
alscithat if an{ii:lfcirmatiorfin -this notifiCation ·is -found to be untrLfe or incorrect and the~-project aescribed ilfthis --- · -
notification has already begun, I and/or the applicant may be subject to civil or criminal prosecution. I understand 
that this notification applies only to the project(s) described herein and that I and/or the applicant may be subject to 
civil or criminal prosecution for undertaking any project not described herein unless the Department has been 
separately notified of that project in accordance with Fish and Game Code section 1602 or 1611. 

01/17/14 
Date 

Javier Almaguer 
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NOTICE OF DETERMINATION 

TO: Office of Planning and Research 
Post Office Box 3044 
Sacramento, California 95812-3044 

FROM: California Department of Fish and Wildlife 
Bay Delta Region 
7329 Silverado Trail 
Napa, California 94558 

SUBJECT: Filing of Notice of Determination in compliance with Section 21108 or 21152 of the 
Public Resources Code 

PROJECT TITLE: Oat Valley Creek Slide Repair 

STATE CLEARINGHOUSE NUMBER: 2013022022 

LEAD AGENCY: 
CONTACT: 

RESPONSIBLE AGENCY: 
CONTACT: 

California Department of Transportation 
Javier Almaguer, (559)445-6456 

California Department ofFish and Wildlife 
Melissa Escaron, (925)786-3045 

PROJECT DESCRIPTION I LOCATION: The Project will repair a slide along with a soldier pile 
retaining wall on State Route 128 at post mile 2.36, near the town of Cloverdale in Sonoma County. The 
California Department ofFish and Wildlife is executing a Lake and Streambed Alteration Agreement 
Number 1600-2014-0018-3 pursuant to Section 1602 of the Fish and Game Code to the project Applicant, 
California Department of Transportation. 

This is to advise that the California Department ofFish and Wildlife as a Responsible Agency approved 
the project described above on June 5, 2014 and has made the following determinations regarding the 
above described project pursuant to section 15096 (i). 

1. The project will not have a significant effect on the environment. 
2. CDFW considered the Negative Declaration as previously prepared for this project by the Lead 

Agency. 

This is to certify that a copy of the Negative Declaration prepared for this project is available to the general 
public and may be reviewed at: http://www.dot.ca.gov/dist4/envdocs.htm. Please contact the lead agency 
person specified above. 

Date Received for Filing: __________ _ 

Environmental Program Manager 
Bay Delta Region 





MS. OFELIA ALCANTARA 

Attn:  G. Danke 

October 19, 2012 
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“Caltrans improves mobility across California” 

 

2. PROJECT PURPOSE AND NEED 

 

The need for this project is to permanently repair the landslide and rebuild the roadway at this 

location.  Several alternatives were considered for repairing the slipout such as using proprietary 

system called Launched Nails, Gabion Wall, segmented pile wall and soldier pile wall.  After 

discussing these options with Design, Headquarters Geometrician and other support units, it was 

decided that a 12 ft northbound lane and 4 ft shoulder and 4’ clearance for the MBGR will be 

required at this location.  This requires that the face of the proposed wall be located at 20 ft offset 

from the existing Route 128 centerline.  Therefore, the most feasible alternative is constructing a 

soldier pile wall at this location.  Refer to the attached (Typical Cross-Section) Figure 1 for 

details.   

    
 
3. SCOPE OF WORK 

 

The following tasks were performed for the preparation of this Foundation Report: 

• Field mapping 

• Field geotechnical exploration, including drilling one boring 

• Review of the previously prepared memorandums by this office 

• Laboratory testing on selected samples 

 

 

4. SITE AND REGIONAL GEOLOGY 

 

4.1 Regional and Site Geology 

 

Site Geology 

 

The site lies in northern Sonoma County, in the California Coast Ranges, a northwest-trending 

band of folded and faulted mountains that roughly parallel the San Andreas fault zone. Sonoma 

County, like all of California, is highly seismically active. The Maacama Fault, the San Andreas 

Fault and the Rogers Creek Fault are major faults in Sonoma County. East of the San Andreas 

Fault, the Cretaceous Franciscan Formation is present throughout much of Sonoma County. The 

site lies on Franciscan Complex graywacke. The Franciscan Complex is commonly sheared and 

prone to sliding. 

 

The Franciscan Complex is a “Block in Matrix” rock. It is made up of sheared and folded 

metamorphic rocks, such as graywacke, chert, and serpentine. Resistant blocks of hard rock are 

randomly distributed in a soft matrix. Usually, the blocks are serpentine or greenstone 

(metamorphosed basalt), and the matrix can be argillite (sheared mudstone) or graywacke 

(sandstone). The blocks are randomly distributed, which means they can range from pebble-sized 
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MAP TAKEN FROM: U.S. Geological Survey: Geologic Map and Map 

Database of Western Sonoma,  Northernmost Marin, and Southernmost 

Mendocino Counties, California By M.C. Blake, Jr., R.W. Graymer, and R.E. 

Stamski, 2002. 
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To: 

State of California 
DEPARTMENT OF TRANSPORTATION 

Memorandum 

MR. THANH NGUYEN 
Senior, Central Region Design I 
Project Development 

Attention: R. Musni 

Business, Transportation and Housing Agency 

Hex your power! 
Be energy t'/Jicient! 

Date: November 6, 2012 

File: 04-SON-128- PM 2.6 
04- 1SS220 
Efis: 0400020888-0 

From: THOMAS G. WJ::!ITM# .. ·· / u.L 
Chief, Branch D ~/ft-... ??/ · 

Double Twisted Wire Drapery Mesh 
Project 

Office of Geotechnical Design- West 
Geotechnical Services 
Division of Engineering Services 

Subject: Landslide Repair Recommendations 

As per your request dated June 22, 2012, we are providing the Office of Design with our 
recommendation for the design of the proposed Double Twisted Wire Mesh Drapery system and 
horizontal drains for mitigation of the landslide at the above referenced project. 

BACKGROUND/EXISTING CONDITIONS 

The landslide is located above southbound Route 128, at approximately PM 2.6, approximately 
1.5 mile nmth of Hogwmts Way, ncar the town of Cloverdale in Sonoma County. It is our 
understanding that this landslide occurred during the Winter of20 10. 

We visited the site on August 23, 2012 and during the visit, it was noted a shallow landslide had 
occurred in m1 over steepened cut slope along the upslope side of the roadway (see Figure I). 
This landslide has occun-ed within the limits of a larger, inactive, older landslide. The current 
active landslide is classified as a shallow rotational failure that extends upslope from roadway 
level approximately 90 feet within a 50 degree cut slope and is 55 feet wide at the roadway level, 
as shown on Figure 2. The material involved in the activt; landslide consists of highly weathered 
to decomposed fine to coarse grain sandstone. Landslide debris remains on the slope and will 
need to be removed as part of this project. Additionally, once the slide debris is removed it is 
anticipated that much of the slope and head scarp area will be composed of soil and angular 
cobbles and boulders of sandstone. It is anticipated that slope will shed this material in the form 
of rockfall and minor debris flows. 

The natmal slope above the active head scarp was inspected. There is no sign of active 
landslide movement beyond the limits of the current landslide. No deep seated landsliding was 
identified at this site during this review. 

··caltrans impro\'I!S mobtfit)• across Cnlifomin ·· 



MR. THANH NGUYEN 
Attn: R. Musni 
November 6, 2012 
Page 2 

Groundwater springs were observed at the base of the slope. 

SCOPE OF WORK 

The following tasks were performed for the preparation of this report 
• Field review and mapping 
• Review of published materials related to project area 
• Review of the previously prepared memorandums by this office 

GEOLOGIC CONDITIONS 

Regional Geology 

The site lies in northern Sonoma County, in the California Coast Ranges, a northwest-trending 
band of folded and faulted mountains that roughly parallel the San Andreas Fault zone. Sonoma 
County, like all of California, is highly seismically active. The Maacama fault, the San Andreas 
Fault and the Rogers Creek fault are major faults in Sonoma Cmmty. East of the San Andreas 
Fault, the Cretaceous Franciscan Formation is present throughout much of Sonoma County. The 
site lies on Franciscan Complex greywacke (U.S. Geological Survey: Geologic Map and Map 
Database of Western Sonoma, Northernmost Marin, and Southernmost Mendocino Counties, 
Califomia By M.C. Blake, Jr., R.W. Graymer, and R.E. Stamski, 2002). The Franciscan 
Complex is commonly sheared and prone to sliding. 

The Franciscan Complex is a "Block in Matrix" rock. It is made up of sheared and folded 
metamorphic rocks, such as graywacke, chert, and serpentine. Resistant blocks of hard rock are 
randomly distributed in a soft matrix. Usually the blocks are serpentine or greenstone 
(metamorphosed basalt), and the matrix can be argillite (sheared mudstone) or graywacke 
(sandstone). The blocks are randomly distributed, which means they can range from pebble-sized 
to as large as a house, and they do not lie in layers or exhibit any regular stmcture. Moreover, 
within blocks, there can be variability in characteristics such as hardness and the degree of 
fracturing, bedding orientation, etc. 

Site Geology 

The site lies within a large block of graywacke. The rock is highly deformed, with open joints 
and shears occmTing at intervals of 6 inches or less. Bedding is thin to medium. In some places, 
the rock is unstable because joints and bedding intersect. 
Soil 

Soil at the site is mapped as the Josephine Loam, 30 to 50 percent slope (USDA, 
http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm). This unit is described as a gravelly 
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MR. THANH NGUYEN 
Atln: R. Musni 
November 6, 2012 
Page 3 

loam that is 40 to 60 inches in thickness, with bedrock below. The unit is described as well 
drained and a minimum of 80 inches to groundwater. 

Groundwater 

No groundwater information is available for the site, but groundwater springs were noted at the 
base of the slope near or at the toe of the landslide during a number of field visits in the spring 
and summer of2011 and 2012. It is anticipated that groundwater is present within the slope and 
is a contributing factor to the landslide activity at this location. 

CONCLUSIONS 

Based on the above, we conclude the following: 

Based on the field mapping and cross section developed for this project, the landslide activity at 
this site is shallow in nature and there is no deep seated landslide activity currently present at the 
site. 

Much of the unstable landslide debris remains on the slope. 

It is anticipated that Route 128 will continue to be impacted by landslide debris and rockfall, if 
no mitigation measures are put in place. 

RECOMMENDATIONS 

The need for this project is to mitigate ongoing landslide from impacting Route 128 and to 
protect the roadway from rockfall and soil debris flows. Several alternatives were considered for 
repairing the impacted area such as grading the slope, retaining wall located at base of slope and 
a no build option. After considering all options, it was decided that the removal of slide debris 
that remains on the slope and installation of an erosion mat and Double Twisted Wire Mesh 
Drapery system is the best alternative, as shown in Figure 3. 

In addition, it is recommended to install horizontal drains on either side of the active landslide to 
lower and manage subsurface water that is contributing to the instability of the existing slope, as 
shown in Figures I and 3. The horizontal drains are 70 ft long at 15 ft O.C. The horizontal 
drains should be installed as per Section 68-3 of the 2010 Standard Specifications. The slots of 
the horizontal drains should be configured as follows: 

Number of Slots Width of Slot Miuimum Opening Per linear foot 
(±I per lineur{oot) (in ell) (SlJuore inches) 

22 0.050 l.OO 
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Attn: R. Musni 
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CONSTRUCTION CONSIDERATIONS 

The following construction considerations and requirements should be included in the design and 
construction specifications for the proposed wall. 

• The construction of anchors and the double wire mesh drapery system will require an area 
larger than the active landslide foot print. This mitigation approach requires a reasonable 
amount of easement on the sides and above the active landslide limits. It is recommended 
that a minimum of 15 feet beyond the limits of active landsliding be delineated for the 
purpose of effectively constructing the project. See Figure I for Construction Limits. 

• The base of the Double Twisted Wire Mesh drapery system needs to be terminated above the 
elevation of the proposed horizontal drains as shown on Figure 3. 

• The contractor may encounter difficulties during drilling for the anchors. The drilling 
condition will be a mix of soil and rock to hard rock within a few feet from the surface of the 
slope. Proper drilling equipment should be considered for the anticipated subsurface 
conditions. 

• Installation of the horizontal drains need to be located and installed in a matmer that will not 
impact the Double Twisted Wire Mesh drapery system or normal maintenance operations. 
Maintenance should be consulted on this matter. 

• It is anticipated that groundwater will be encountered during the horizontal drain drilling and 
installation. 

* * • • • 
Any questions regarding the above recommendations should be directed to me at 510-286-4848, 
Office of Geotechnical Design-West, Branch D. 

Attaclunents: Figure I, Layout 
Figure 2, Typical Existing X-Section 
Figure 3, Typical Proposed X-Section 
Figure 4, Details 

c: TPokrywka, HNikoui, MZabolzadeh, AKaddoura- (GS West), £Kretschmer 

TWhitman/mm 
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ET-31™ Guardrail 
End Treatment 

 
 

Product Description 
Assembly Manual 

 
 

 
2525 Stemmons Freeway 

Dallas, Texas 75207 
 
 

Important:  These instructions are to be used only in conjunction with the 
assembly, maintenance, and repair of the ET-31™ Guardrail End Treatment. 
These instructions are for standard assembly specified by the appropriate 
highway authority only. In the event the specified system assembly, 
maintenance, or repair would require a deviation from standard assembly 
parameters, contact the appropriate highway authority engineer. This system has 
been determined to meet the criteria for eligibility for reimbursement by the 
Federal Highway Administration for use on the national highway system under 
strict criteria utilized by that agency. A Trinity Highway Products, LLC 
representative is available for consultation if required. 

This Manual must be available to the worker overseeing and/or assembling the product 
at all times. For additional copies, contact Trinity Highway Products at (888) 323-6374 or 
download from the website listed below. 

The instructions contained in this Manual supersede all previous information and Manuals. All 
information, illustrations, and specifications in this Manual are based on the latest ET-31™ 
Guardrail End Treatment information available to Trinity Highway Products at the time of 
printing. We reserve the right to make changes at any time. Please contact Trinity Highway 
Products to confirm that you are referring to the most current instructions. 
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Customer Service Contacts 

Trinity Highway Products, LLC is committed to the highest level of customer service. Feedback 
regarding the ET-31™ Guardrail End Treatment, its assembly procedures, supporting 
documentation, and performance is always welcome. Additional information can be obtained 
from the contact information below. 

Trinity Highway Products:  

Telephone: 
(888) 323-6374 (U.S. Calls) 
(214) 589-8140 (International Calls) 

Fax: (214) 589-8423  

E-mail: product.info@trin.net 

Internet:  Trinity Highway Products, LLC http://www.highwayguardrail.com 

 
Regional Telephone Contacts: 
Dallas, Texas  (800) 527-6050 

Centerville, Utah  (800) 772-7976 

Elizabethtown, Kentucky  (800) 282-7668 

Girard, Ohio  (800) 321-2755 

Orangeburg, South Carolina (800) 835-9307 

International  +1 214-589-8140 
 

Important Introductory Notes 

Proper assembly of the ET-31™ Guardrail End Treatment is essential to achieve performance 
of the system under appropriate federal and state criteria. These instructions should be read in 
their entirety and understood before assembling the ET-31™ Guardrail End Treatment. These 
instructions are to be used only in conjunction with the assembly of the ET-31™ Guardrail End 
Treatment and are for standard assemblies only as specified by the applicable highway 
authority. In the event your system assembly requires or involves deviation from standard 
parameters or, during the assembly process a question arises, please contact the appropriate 
highway authority that specified this system at this particular location for guidance. Trinity 
Highway Products is available for consultation with that agency. These instructions are intended 
for an individual who is qualified to both read and accurately interpret them as written. They are 
intended for the individual who is experienced and skilled in the assembly of highway products 
which are specified and selected by the highway authority. 
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Important:  Read safety instructions thoroughly and follow the assembly 
directions and suggested safe practices before assembling, maintaining, or 
repairing the ET-31™ Guardrail End Treatment. Failure to follow this warning can 
result in serious injury or death to workers and/or bystanders. It further 
compromises the acceptance of this system by the FHWA. Please have these 
instructions available for use and reference by anyone involved in the assembly 
of the product. 

 
Warning:  Ensure that all of the ET-31™ Guardrail End Treatment Warnings, 
Cautions, and Important Statements within the ET-31™ Guardrail End Treatment 
Manual are completely followed. Failure to follow this warning could result in 
serious injury or death in the event of a collision. 

Recommended Safety Rules ET-31™ Guardrail End Treatment 

* Important Safety Instructions * 

This Manual must be kept in a location where it is readily available to persons who are skilled 
and experienced in the assembly, maintenance, or repair of the ET-31™ Guardrail End 
Treatment system. Additional copies of this Manual are immediately available from Trinity 
Highway Products by calling (888) 323-6374 or by email at product.info@trin.net. This Manual 
may also be downloaded directly from the websites indicated below. Please contact Trinity 
Highway Products if you have any questions concerning the information in this Manual or about 
the ET-31™ Guardrail End Treatment. 

Always use appropriate safety precautions when operating power equipment and when moving 
heavy equipment or the ET-31™ Guardrail End Treatment components. Gloves, safety goggles, 
steel toe boots, and back protection should be used. 

Safety measures incorporating traffic control devices specified by the highway authority must be 
used to provide safety for personnel while at the assembly, maintenance, or repair site. 
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Safety Symbols 
This section describes the safety symbols that appear in this ET-31™ Guardrail End Treatment 
Manual. Read the Manual for complete safety, assembly, operating, maintenance, repair, and 
service information.  
 
 Symbol Meaning 

Safety Alert Symbol:  Indicates Danger, Warning, Important, or Caution. Failure 
to read and follow Danger, Warning, Safety, or Important Statement indicators 
could result in serious injury or death to workers and/or bystanders.  

Warnings and Cautions 
Read all instructions before assembling, maintaining, or repairing the ET-31™ Guardrail End 
Treatment. 

Warning:  Do not assemble, maintain, or repair the ET-31™ Guardrail End 
Treatment until you have read this Manual thoroughly and completely understand 
it. Ensure that all Warnings, Cautions, and Important Statements within the 
Manual are completely followed. Please call Trinity Highway Products at (888) 
323-6374 if you do not understand these instructions. Failure to follow this 
warning could result in serious injury or death. 

Warning:  Safety measures incorporating appropriate traffic control devices 
specified by the highway authority must be used to protect all personnel while at 
the assembly, maintenance, or repair site. Failure to follow this warning could 
result in serious injury or death. 

Warning:  Use only Trinity Highway Products parts that are specified herein for 
the ET-31™ Guardrail End Treatment for assembling, maintaining, or repairing 

the ET-31™ Guardrail End Treatment. Do not utilize or otherwise 
comingle parts from other systems even if those systems are other 
Trinity Highway Products systems. Such configurations have not been tested, nor 
have they been accepted for use. Assembly, maintenance, or repairs using 
unspecified parts or accessories is strictly prohibited. Failure to follow this 
warning could result in serious injury or death in the event of a vehicle impact 
with an UNACCEPTED system. 

Warning:  Do NOT modify the ET-31™ Guardrail End Treatment in any way. 
Failure to follow this warning could result in serious injury or death. 

Warning:  Ensure that the ET-31™ Guardrail End Treatment and delineation 
used meet all federal, state, specifying agency, and local specifications. Failure 
to follow this warning could result in serious injury or death. 

Warning:  Ensure that your assembly meets all appropriate Manual on Uniform 
Traffic Control Devices (MUTCD) and local standards. Failure to follow this 
warning could result in serious injury or death. 
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Warning:  Be aware of hazards of using compressed air (small objects may 
become projectiles). Failure to follow this warning can result in serious injury or 
death to the workers and/or bystanders. 

Warning:  DO NOT perform assembly, maintenance, or repair, if the ET-31™ 
Guardrail End Treatment site, shoulder, or traveled area is covered or 
encroached by road debris. Failure to follow this warning could result in serious 
injury or death in the event of a collision. 

Warning:  Ensure that the entire work zone site is well lighted at all times. 
Failure to follow this warning could result in serious injury or death to the workers 
and/or bystanders. 

Warning:  Use caution when working near public roads. Be mindful of vehicles 
in motion nearby. Failure to follow this warning could result in serious injury or 
death to the workers and/or bystanders. 

Warning:  Safety measures, incorporating traffic control devices, must be used 
to protect all personnel, while at the assembly, maintenance, or repair site. 
Failure to follow this warning could result in serious injury or death to the workers 
and/or bystanders. Trinity Highway Products offers an economical and effective 
truck mounted attenuator, the MPS-350, for the protection of workers in work 
zones. For more information on the MPS-350, call (888) 323-6374 or visit the 
Trinity Highway Products website at www.highwayguardrail.com. 

Warning:  Ensure that all guardrail products and delineation meet all federal, 
state or specifying agency, and local specifications. Failure to follow this warning 
could result in serious injury or death in the event of a collision. 

Warning:  DO NOT place a Steel Yielding Treatment Post (SYTP™) at location 
No. 1. Failure to follow this warning could result in serious injury or death in the 
event of a collision. 

Warning:  DO NOT place a Wood 6’ 0” long Controlled Release Terminal (CRT) 
post at location No. 1. Failure to follow this warning could result in serious injury 
or death in the event of a collision. 

Warning:  DO NOT bolt the Rail Panel in any fashion to the Post at location 
No. 1 in any of the ET-31™ Guardrail End Treatments. Doing so may impede the 
extrusion of the rail through the Head.  

Note:  The Head is attached to the No. 1 Post with an upper and lower 3/8” 
diameter fastener that has been shown to shear during impact within NCHRP 
350 criteria. 
Failure to follow this warning could result in serious injury or death in the event of 
a collision 

Warning:  Ensure that there is proper site grading for tube and post placement, 
as dictated by the state or specifying agency, pursuant to FHWA acceptance. 
Failure to follow this warning could result in serious injury or death in the event of 
a collision. 
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Warning:  Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement for any posts. 
Surrounding posts with rigid pavement such as any thickness of concrete or 
asphalt will prevent post movement in the soil and is NOT allowed. Failure to 
follow this warning could result in serious injury or death in the event of a 
collision. 

Warning:  Ensure that all of the ET-31™ Guardrail End Treatment Warnings, 
Cautions, and Important Statements within the ET-31™ Guardrail End Treatment 
Manual are completely followed. Failure to follow this warning could result in 
serious injury or death in the event of a collision. 

Warning:  Always use safety precautions when performing assembly, 
maintenance or repair, mixing chemicals, and/or moving heavy equipment. Wear 
steel toe shoes, gloves, safety goggles, and back protection. Failure to follow this 
warning could result in serious injury or death to the workers and/or bystanders. 

Warning:  Ensure all Wood Blocks or Composite Blocks used with Steel Posts 
are routered to establish a fixed vertical orientation relative to the Posts. Failure 
to follow this warning could result in serious injury or death in the event of a 
collision. 

Warning:  Ensure that this assembly conforms with the guidance provided by 
the AASHTO Roadside Design Guide, including, but not limited to, those 
regarding placement on curbs or islands. Failure to follow this warning could 
result in serious injury or death in the event of a collision. 

Warning:  Any grout, backfill, or other materials (such as concrete, asphalt, or 
soil) must be low enough so as not to obstruct, constrain, or otherwise engage 
the Bearing Plate. Failure to eliminate the interaction of soil or materials with the 
Bearing Plate will hinder the performance of the ET-31™ Guardrail End 
Treatment and could result in serious injury or death in the event of a collision. 

Caution:  Ensure before assembling, maintaining, or repairing the ET-31™ 
Guardrail End Treatment that no parts are frayed, damaged, or broken. Failure to 
follow this warning could result in serious injury to the workers and/or bystanders. 

Warning:  Do not place anything under the rail to post bolt head that would 
prevent the bolt from pulling through the Rail Panel. Failure to follow this warning 
could result in serious injury or death in the event of a collision. 
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Know Your ET-31™Guardrail End Treatment  

ET-31™ Guardrail End Treatment 
NCHRP Report 350 Test Level 3 

System Length 34'-4 1/2” (10.48 m) 

For specific assembly, maintenance, or repair details refer to the state or specifying agency’s 
standard drawings and/or Trinity Highway Products standard layout drawings. 

 

Figure 1 (TL-3) 

[This drawing represents one version of the 34’-4 1/2” (10.48 m) system] 
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Alternative Post Combinations 

At Post locations 1 and 2, the alternates to HBA Post at location 1 and 6' Steel Yielding 
Treatment Post (SYTP) at location 2 are: 

 Post Location 1 Post Location 2 

Option 1 HBA Post 
Short Foundation Tube with SYT Post 
Insert 

Option 2 
Long Foundation Tube with Wood Post 
insert 

6’ SYTP or short Foundation Tube with 
SYT Post Insert 

Option 3 
Long foundation Tube with Wood Post 
Inserts 

Long foundation Tube with Wood Post 
Inserts 

Option 4 
Short Foundation Tube with Soil Plate 
and Wood Post Inserts 

Short Foundation Tube with Soil Plate and 
Wood Inserts 

Option 5 
Long Foundation Tube with Wood Post 
Inserts or Short Foundation Tube with 
Soil Plate and Wood Post Inserts 

6’ SYTP or Short Foundation Tube with 
SYT Post Insert 

For post locations 3 through 6, alternates to 6’ SYT posts are: 

 All Short Tubes with Wood Post Inserts 

 All 6’ Wood CRT Posts 

 All Short Foundation Tubes with SYT Post Insert 

 Any combination of above options, as accepted by the FHWA and dictated by the state 
or specifying agency 
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ET-31™ Guardrail End Treatment 
NCHRP Report 350 Test Level 3 

System Length 40’-7 1/2" (12.35 m) 

For specific assembly, maintenance, or repair details refer to the state or specifying agency’s 
standard drawings and/or Trinity Highway Products standard layout drawings. 

 
Figure 2 (TL-3) 

[This drawing represents one version of the 40’-7 1/2” (12.38 m) system] 
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Alternative Post and Rail Panel Combinations 

At Post locations 1 and 2, the alternates to HBA Post at location 1 and 6' Steel Yielding 
Treatment Post (SYTP) at location 2 are: 

 Post Location 1 Post Location 2 

Option 1 HBA Post 
Short Foundation Tube with SYT Post 
insert 

Option 2 
Long Foundation Tube with Wood Post 
insert 

6’ SYTP or short foundation Tube with 
SYT Post insert 

Option 3 
Long Foundation Tube with Wood Post 
Inserts 

Long foundation Tube with Wood Post 
Inserts 

Option 4 
Short Foundation Tube with soil plates 
and Wood Post Inserts 

Short Foundation Tube with soil plates 
and Wood Inserts 

Option 5 
Long foundation Tube with soil Post 
insert or Short Foundation Tube with soil 
plate and Wood Post Inserts 

6’ SYTP or Short Foundation Tube with 
SYT Post insert 

For Post locations 3 through 6, alternates to 6’ SYT Posts are: 

 All Short Tubes with Wood Post Inserts 

 All 6’ Wood CRT Posts 

 All Short Foundation Tubes with SYT Post insert 

 Any combination of above options as accepted by the FHWA and dictated by the state or 
specifying agency 

For Post location 7: 

 Steel or Wood line Post dictated by the state or specifying agency 
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ET-31™ Guardrail End Treatment 
NCHRP Report 350 Test Level 3 

System Length 46’-10 1/2" (14.29 m) 

For specific assembly, maintenance, or repair details refer to the state or specifying agency’s 
standard drawings and/or Trinity standard layout drawings. 

 

Figure 3 (TL-3) 

[This drawing represents one version of the 46’-10 1/2” (14.29 m) system] 
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Alternative Post and Rail Panel Combinations 

At Post locations 1 and 2, the alternates to HBA Post at location 1 and 6' Steel Yielding 
Treatment Post (SYTP) at location 2 are: 

 Post Location 1 Post Location 2 

Option 1 HBA Post 
Short Foundation Tube with SYT Post 
insert 

Option 2 
Long Foundation Tube with Wood Post 
Insert 

6’ SYTP or Short Foundation Tube with 
SYT Post Insert 

Option 3 
Long Foundation Tube with Wood Post 
Inserts 

Long foundation Tube with Wood Post 
Inserts 

Option 4 
Short Foundation Tube with soil plates 
and Wood Post Inserts 

Short Foundation Tube with Soil Plates 
and Wood Post Inserts 

Option 5 
Long Foundation Tube with Wood Post 
Inserts or Short Foundation Tube with 
Soil Plates and Wood Post Inserts 

6’ SYTP or Short Foundation Tube with 
SYT Post Insert 

The alternate to two 12’ 6” (3.81 m) long rail elements is one 25’ 0” (7.62 m) long rail element. 

For Post locations 3 through 6, alternates to 6’ SYT Posts are: 

 All Short Tubes with Wood Post Inserts 

 All 6’ Wood CRT Posts 

 All Short Foundation Tubes with SYT Post insert 

 Any combination of above options, as accepted by the FHWA and dictated by the state 
or specifying agency 

For Post location 7 and 8: 

 Steel or Wood line Post dictated by the state or specifying agency 
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ET-31™ Guardrail End Treatment 
NCHRP Report 350 Test Level 3 

System Length 53’-1 1/2" (16.19 m) 

For specific assembly, maintenance, or repair details refer to the state or specifying agency’s 
standard drawings and/or Trinity standard layout drawings. 

 

Figure 4 (TL-3) 

[This drawing represents one version of the 53’-1 1/2” (16.19 m) system] 
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Alternative Post and Rail Panel Combinations 

At Post locations 1 and 2, the alternates to HBA Post at location 1 and 6' Steel Yielding 
Treatment Post (SYTP) at location 2 are: 

 Post Location 1 Post Location 2 

Option 1 HBA Post 
Short Foundation Tube with SYT Post 
insert 

Option 2 
Long Foundation Tube with Wood Post 
insert 

6’ SYTP or Short Foundation Tube with 
SYT Post Insert 

Option 3 
Long Foundation Tubes with Wood 
Post Inserts 

Long foundation Tubes with Wood Post 
Inserts 

Option 4 
Short Foundation Tubes with Soil 
Plates and Wood Post Inserts 

Short Foundation Tubes with Soil Plates 
and Wood Post Inserts 

Option 5 
Long Foundation Tube with Wood Post 
Inserts or Short Foundation Tube with 
Soil Plates and Wood Post Inserts 

6' SYTP or Short Foundation Tube with 
SYT Post Insert 

The alternate to two 12’ 6” (3.81 m) long Rail Panel elements is one 25’ 0” (7.62 m) long Rail 
Panel element. 

For Post locations 3 through 6, alternates to 6’ SYT Posts are: 

 All Short Tubes with Wood Post Inserts 

 All 6’ Wood CRT Posts 

 All Short Foundation Tubes with SYT Post Insert 

 Any combination of above options, as accepted by the FHWA and dictated by the state 
or specifying agency 

For Post location 7 through 9: 

 Steel or Wood line Post dictated by the state or specifying agency 
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ET-31™ Guardrail End Treatment 
NCHRP Report 350 Test Level 2 

System Length 21’-10 1/2" (6.68 m) 

For specific assembly, maintenance, or repair details refer to the state or specifying agency’s 
standard drawings and/or Trinity Highway Products standard layout drawings. 

 

Figure 5 (TL-2) 

[This drawing represents one version of the 21'-10 1/2” (6.68 m) system] 
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Alternative Post Combinations 

At Post locations 1 and 2, the alternates to HBA Post at location 1 and 6' Steel Yielding 
Treatment Post (SYTP) at location 2 are: 

 Post Location 1 Post Location 2 

Option 1 HBA Post 
Short Foundation tube with SYT Post 
Insert 

Option 2 
Long Foundation Tube with Wood Post 
Insert 

6' SYTP or Short Foundation Tube with 
SYT Post Insert 

Option 3 
Long Foundation Tubes with Wood 
Post Inserts 

Long Foundation Tubes with Wood Post 
Inserts 

Option 4 
Short Foundation Tubes with Soil 
Plates and Wood Post Inserts 

Short Foundation Tubes with Soil Plates 
and Wood Post Inserts 

Option 5 
Long Foundation Tube with Wood Post 
Inserts or Short Foundation Tube with 
Soil Plates and Wood Post Inserts 

6' SYTP or Short Foundation Tube with 
SYT Post Insert 

For Post locations 3 and 4, alternates to 6’ SYT Posts are: 

 All Short Foundation Tubes with Wood Post Inserts 

 All 6’ Wood CRT Posts 

 All Short Foundation Tubes with SYT Post Insert 

 Any combination of above options, as accepted by the FHWA and dictated by the state 
or specifying agency 
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ET-31™ Guardrail End Treatment 
NCHRP Report 350 Test Level 2 

System Length 28’-1 1/2" (8.57 m) 

For specific assembly, maintenance, or repair details refer to the state or specifying agency’s 
standard drawings and/or Trinity Highway Products standard layout drawings. 

 

Figure 6 (TL-2) 

[This drawing represents one version of the 28'-1 1/2” (8.57 m) system] 
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Alternative Post Combinations 

At Post locations 1 and 2, the alternates to HBA Post at location 1 and 6' Steel Yielding 
Treatment Post (SYTP) at location 2 are: 

 Post Location 1 Post Location 2 

Option 1 HBA Post 
Short Foundation Tube with SYT Post 
Insert 

Option 2 
Long Foundation Tube with Wood Post 
Insert 

6' SYTP or short Foundation Tube with 
SYT Post Insert 

Option 3 
Long Foundation Tubes with Wood Post 
Inserts 

Long Foundation Tubes with Wood Post 
Inserts 

Option 4 
Short Foundation Tubes with soil plates 
and Wood Post Inserts 

Short Foundation Tubes with Soil Plates 
and Wood Post Inserts 

Option 5 
Long Foundation Tube with Wood Post 
Inserts or Short Foundation Tube with 
Soil Plates and Wood Post Inserts 

6' SYTP or short Foundation Tube with 
SYT Post Insert 

For Post locations 3 and 4, alternates to 6’ SYT Posts are: 

 All Short Foundation Tubes with Wood Post Inserts 

 All 6’ Wood CRT Posts 

 All Short Foundation Tubes with SYT Post Insert 

 Any combination of above options, as accepted by the FHWA and dictated by the state 
or specifying agency 

For Post locations 5: 

 Steel or Wood line Post dictated by the state or specifying agency 
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Bill of Materials English (Metric) 

Warning:  Use only Trinity Highway Products parts that are specified herein for 
the ET-31™ Guardrail End Treatment for assembling, maintaining, or repairing 
the ET-31™ Guardrail End Treatment. Do not utilize or otherwise comingle parts 
from other systems even if those systems are other Trinity Highway Products 
systems. Such configurations have not been tested, nor have they been 
accepted for use. Assembly, maintenance, or repairs using unspecified parts or 
accessories is strictly prohibited. Failure to follow this warning could result in 
serious injury or death in the event of a vehicle impact with an UNACCEPTED 
system. 

 
ET-31™ Guardrail End Treatment 

(For specific materials and quantities, see state or specifying agency’s options and Trinity 
standard layout drawings) 

 
PN  Description 

11G  12/12.5'/3’-1.5"/S (2.67/3.81/0.952/S) (Guardrail) 

32G  12/12.5"/6' 3"/S (2.67/3.81/1.905/S) ANC (Guardrail) 

60G  12/25'/6' 3"/S (2.67/7.62/1.905/S) (Guardrail) 

704A  Cable Anchor Bracket (unique to ET systems), with welded ears 

705G  Pipe Sleeve - 2" STD Pipe x 51/2" (50 STD Pipe x 150 Pipe) 

740G  6" x 8" x 4' 6" x 3/16 (152 x 203 x 1375 x 4.8) Tube Sleeve 

749G  
6" x 8" x 6' 0" x 3/16 (152 x 203 x 1830 x 4.8) Tube Sleeve 
(Alternate to using 740G and 766G) 

758G 6” x 8” x 3’10”x 3/16” (252 x 203 x 1168 x 4.8) Tube Sleeve 

766G 18" x 24" x 1/4" (460 x 610 x 16) Soil Plate 

782G  8" x 8" x 5/8” (200 x 200 x 16) Bearing Plate (For  Wood Post) 

995A  ET-PLUS™ Extruder (Head) 

3000G  Cable (Assembly) 3/4" x 6' 6" (19 x 1981) 

3300G  5/8" (16) Round Washer 

3340G  5/8" (16) HGR Nut 

3391G 5/8" DIA. x 1 3/4" (16 DIA. x 45) Hex Head Bolt (High Strength) 

3360G  5/8" DIA. X 1 1/4" (16 DIA. x 35) Splice Bolt (HGR) 

3478G  5/8" DIA. x 7 1/2" (16 DIA. x 190) Hex Head Bolt 

3497G  5/8" DIA. x 9 1/2" (16 DIA. x 240) Hex Head Bolt 

3500G  5/8" DIA. x 10" (16 DIA. x 255) HGR Post Bolt 

3580G  5/8" DIA. x 18" (16 DIA. x 460) HGR Post Bolt 

3620G 5/8" DIA. x 22" (16 DIA. x 560) HGR Post Bolt 

3700G 3/4" (19) Washer (F844) 

3701G  3/4" (19) Washer (F436) 

3704G  3/4” (19) Hex Nut 

3717G  3/4“ x 2 1/2" (19 x 75) Hex Head Bolt (High Strength) 

3718G  3/4" x 3” (19 x 75) Hex Head Bolt (High Strength) 

3900G  1" (25) Round Washer 

3910G  1" (25) Hex Nut 

4071B  Wood Post 6" x 8" x 6' 0" (150 x 200 x 1830) CRT 
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4075B  Wood Block 6" x 8" x 14" (150 x 200 x 355) DR 

4076B  Wood Block 6” x 8” x 14” (150 x 200 x 355) DR Routed 

4140B  Wood Post 5 1/2” x 7 1/2” x 4’-0 1/4" (140 x 190 x 1225)  

4161B HDPE spacer (SYTP™) 

4228B 3/8” x 4" (10 x 100) Lag Screw 

4254G  3/8” (10) Round Washer 

4255G  3/8” (10) Fender Washer 1 1/2” OD (38) 

4258G  3/8” (10) Lock Washer 

4261G  3/8” DIA. X 1 1/2" (10 x 38) Hex Head Bolt (Grade 5) 

4389G  7/16” (11) Round Washer 

4390G  7/16” DIA. x 1 1/2” (11 x 38) GR. 5 Hex Head Bolt 

4393G  7/16” (11) Lock Washer 

4396G 7/16” (11) Hex Nut 

4660B Wood Block 6” x 12 3/8” x 14” (150 x 315 x 350) Routed 

4699G 3/4” (19) Lock Washer 

5148G  3/4” DIA. X 9 1/2” (19 DIA. x 240) Hex Head Bolt (High Strength) 

5978B Polymer Block 4 x 12 x 14 (100 x 305 x 350) 

6120G Wood Block 6” x 12” x 14” (150 x 305 x 350) 

6321G  3/8” x 2’ (10 x 50) Hex Head Bolt (Grade 5) 

6405G  3/8” (10) Hex Nut 

6907B  Polymer Block 4” x 7 1/2” x 14” (100 x 187 x 350) [King Block] 

10967G 12/9'4.5/3'1.5/S (2.67/2.85/0.952/S) (Guardrail) 

14328G 3’ 9 7/8” Steel Yielding Treatment Post (SYTPTM) 

15000G   6’ Steel Yielding Treatment Post™ (SYTP™) 

19258A 8" x 8" x 5/8” (200 x 200 x 16) Bearing Plate With Two Ears/Tabs (For HBA Post) 

19948G 1 ¾” x 10 GA x 1 ¾” (44 x 3 x 44) Plate Washer  

20442G 12/15'7.5/3'1.5:2@6'3/S (2.67/4.76/.952:2@1.905/S) (Guardrail) 

49398A ET HBA™ Post #1 Top 

33873A ET HBA™ Post #1 Bottom 

9852A  Strut (and Yoke Assembly) 

32922G 6' 6" (1980) Angle Strut HBA™ / SYTP™ / Wood 

33875G 6' 6" (1980) Angle Strut ET HBA™ (6’-3 C/C Slots) 

33795G 6’ 6” (1980) Angle Strut HBA™ / SYTP™ 

33730G 6’ 7 1/2” (2020) Angle Strut SYTP™ / Wood 

33847G 6’ 9 1/8” (2060) Angle Strut SYTP™ / CRP 

 
 

Delineation Options 

PN  Description 

6206B Right Side 13” x 27 1/2” (325 x 700) Reflective Sheeting Amber 

6207B Left Side 13” x 27 1/2” (325 x 700) Reflective Sheeting Amber 

6668B Either Side 12” x 12” (305 x 305) Reflective Sheeting (Typically 2 required) Amber 

3534B Either Side 12” x 12” (305 x 305) Reflective Sheeting (Typically 2 required) Silver 
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Assembling the ET-31™ Guardrail End Treatment 

Materials 

As packaged, the NCHRP Report 350 ET-31™ Guardrail End Treatment includes all materials 
needed for a complete assembly. The pay limit will include a 34’ 4.5” (10.48 m) system, 40’ 7.5” 
(12.38 m) system, 46’ 10.5” (14.29 m) system, or 53’ 1.5” (16.19 m) system for TL-3 or 21’ 10.5” 
(6.68 m) or 28’ 1.5” (8.57 m) system for TL-2, unless otherwise specified in the contract plans.  

Note:  Concrete footings or foundations are not required. 

Recommended Tools 

 9/16” (14 mm) Socket or wrench 

 15/16” (24 mm) Socket or wrench 

 1 1/4” (32 mm) Socket or wrench 

 1 1/2” (38 mm) Socket or wrench 

 Augers 

 Post pounders (commonly used in driving Posts) 

 Locking pliers 

 Tape measure 

Recommend Tools for Repair 

 Acetylene torch to cut off extruded rail 

 Heavy-duty chain to remove the ET-PLUS™ Extruder (Head) 

 Locking pliers or Channel Lock pliers 

 Sledge hammer 

 Post removal tool and other normal guardrail tools 

 Eye bolts connected to heavy duty chain (to remove the Posts from Tubes) 

 Vehicle to pull the Extruder (Head) from the damaged rail 

Note:  The above list(s) of tools is a general recommendation. Depending on specific site 
conditions and the complexity of the assembly specified by the appropriate highway 
authority, additional or fewer tools may be required. Decisions as to what tools are 
needed to perform the job are entirely within the discretion of the specifying highway 
authority, and the authority’s selected contractor performing the assembly of the system 
at the authority’s specified site. It is the province of the engineer working under the 
authority of the local highway authority that owns and has specified this product as to 
whether or not they wish to use the Extruder (Head) again after impact. Trinity makes no 
recommendation in this regard. 
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Site Preparation 

When the Guardrail is placed in-line with edge of the shoulder (without any offset), a 25:1 or 
flatter straight flare over the length of the systems can be used to position the ET-PLUS™ 
Extruder (Head) further away from the edge of the shoulder. Site grading may be necessary for 
assemblies beyond the edge of the shoulder for the proper placement of the steel tubes and the 
CRT Posts. Use the state or specifying agency’s standard specifications and drawings for the 
site grading. Trinity does not direct grading. Complete all grading before the start of the 
assembly of the ET-31™ Guardrail End Treatment. See Assembly of the ET-31™ Guardrail End 
Treatment on a Curve section for the layout of the ET-31™ Guardrail End Treatment on a curve 
on Page 24. 

If the system is deployed on a curve, see Assembly of the ET-31™ Guardrail End Treatment on 
a Curve section on Page 24. When placing the ET-31™ Guardrail End Treatment outside or 
inside the curve, the ET-31™ Guardrail End Treatment must be straight over the length of the 
system. If there are special field conditions encountered when assembling the ET-31™ 
Guardrail End Treatment, contact the state or specifying agency’s engineer. Trinity Highway 
Products LLC, at (888) 323-6374, is available for consultation with that agency. 
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Post Placed in Rigid Material 
Provide the proper leaveout (the specified area of open space in the pavement) around a Post 
when assembling the Post in any thickness of concrete or asphalt. The top surfaces of any grout 
or other backfill placed in the rigid material leaveout MUST be low enough so that it does not 
restrict smooth release of the Anchor Cable Bearing Plate at Post 1 or otherwise obstruct or 
constrain the 3/8” shear bolts or the 3/4” hinge bolts of the HBA Post. The assembly shall not 
impede in any fashion the hinging-action or release mechanism of the No. 1 HBA post by 
burying it in rigid material (asphalt, concrete, rigid soil, etc.) 

For leaveout information, please consult the applicable state or specifying agency. Additional 
source of leaveout information or details can be found in the U.S. Department of Transportation, 
Federal Highway Administration, Memorandum B 64-B, dated 3/10/04. Trinity can provide this 
FHWA memo upon request. 

Assembling the ET-31™ Guardrail End Treatment on a Curve 
When the ET-31™ Guardrail End Treatment is placed on a curve, use the following layouts. All 
offsets are measured to the face of the rail. Under no circumstances shall the guardrail within 
the ET-31™ Guardrail End Treatment pay limit be curved. 

 Outside the curve: With the line guardrail placed parallel to the curve, the Treatment end 
is offset from the curve a distance equal to the line guardrail offset plus the value in 
Table 1. Consult state or specifying agency drawings for details. 

 Inside the curve (radius greater than 1000 feet): With the line guardrail placed parallel to 
the curve, the Treatment end is offset from the curve a distance equal to the line 
guardrail offset plus the value in Table 1. Consult state or specifying agency drawings for 
details. 

 Inside the curve (radius 1000 feet or less): With the line guardrail placed parallel to the 
curve, the Treatment end is offset from the curve a distance equal to the line guardrail 
offset plus one foot maximum in Table 1. Consult state or specifying agency drawings for 
details. 

Table 1 

ET-31™ Length  Outside the 
Curve Max Offset 

Inside the Curve 
With a Radius 
Greater Than 
1000 Feet Max 
Offset 

Inside the Curve 
With a Radius 
1000 Feet or 
Less Max Offset 

53’ 1.5” 24 Inches 24 Inches 12 Inches 
46’ 10.5” 18 Inches 18 Inches 12 Inches 

40’ 7.5” 
34’ 4.5” 

28’-1 1/2” 
21’-10 1/2” 

18 Inches 
12 Inches 
12 Inches 
12 Inches 

18 Inches 
12 Inches 
12 Inches 
12 Inches 

12 Inches 
12 Inches 
12 Inches 

9 Inches 
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Assembling the Posts 

Complete the following steps when assembling HBA™ Posts, Steel Yielding Treatment Posts™ 
(SYTP™), foundation tube with wood Posts and wood CRT Posts. For non-breakaway posts, 
follow the agency’s assembly instructions. For placing posts in rigid pavement, also see the 
Post Assembled in Rigid Material section.  

Assembling HBA™ Post  
Assembling HBA™ Bottom Post – Post Location 1 

Complete the following steps to assemble the HBA™ Bottom Post: 

Step Actions 

1. Arrange the HBA™ bottom (PN-33873A) posts so that the large hole (13/16” [21 
mm]) is placed downstream (away from the impact end of the system). 

2. Select Option A or Option B for this assembly. 

Option A Drive the HBA™ Bottom Post with an approved driving head to a depth of 
approximately 72” (1830 mm). 

Option B 1. Drill a 12” (300 mm) maximum diameter pilot hole approximately 72” (1830 mm) 
deep.  

2. Insert the bottom HBA™ Post in the hole. 
3. Backfill the holes with compactable materials in 6" (150 mm) lifts and compact 

with pneumatic equipment to optimum compaction. 
Note:  In either option, the optimum depth will have the 13/16” (21 mm) hole in the 
post plates (ears/tabs) even with the finished grade. 
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Assembling HBA™ Top Post 
Complete the following steps to assemble the HBA™ Top Post, after the Bottom Post has been 
assembled: 

Step Actions 

1. Place the Top Post (PN-49398A) at Post 1, by aligning the holes of the post plates 
(ears) on the top and bottom posts.  
Note:  The Top Post’s post plates (ears) can be attached on either side of the 
Bottom Post’s post plates (ears). 

2. Insert a 3/8” (10 mm) diameter x 2” (50 mm) hex head high strength bolt (PN-
6321G) through the 7/16” (11 mm) holes of the post plates (ears) on the Top and 
Bottom Posts. 

3. Place a 3/8” (10 mm) washer (PN-4252G) and a 3/8” (10 mm) lock washer (PN-
4258G) under a 3/8” (10 mm) hex nut (PN-6405G) on the inserted bolts to secure. 
Note:  The bolts can be assembled so the nuts are on the inside or outside of the 
post plates (ears). 

4. Tighten the nuts to a snug position. The designer does not recommend a torque 
requirement for the HBA field assembly.  

5. Insert a 3/4” (19 mm) diameter x 2 1/2” (63 mm) hex head high strength bolt (PN-
5148G) in the 13/16” (21 mm) hole of the HBA™ Post 1 post plates on the side 
opposite the strut. Do not assemble the 3/4” (19 mm) bolt on the strut side of Post 
1, until the strut is ready to be assembled. 
Note:  The bolts can be assembled so the nuts are on the inside or outside of the 
post plates (ears). 

6. Place a 3/4” (19 mm) washer (PN-3701G) and a 3/4” (19 mm) lock washer (PN-
4699G) under a 3/4” (19 mm) hex nut on the inserted bolt to secure. 

7. Tighten the nuts to a snug position. The designer does not recommend a torque 
requirement for the HBA field assembly. 

 

Assembling the Steel Yielding Treatment Post™ (SYTP™) 
The SYTP™ can be driven or assembled in a tube. For SYTP™ assembly in a tube, see the 
Assembling the SYTP™ in Tubes section. The SYTP™ can be assembled at all locations 
EXCEPT at location 1. Complete the following step to assemble the SYTP™: 
 

 

Warning:  Do NOT assemble SYTP™ at location 1. Failure to follow this 
warning could result in serious injury or death in the event of a collision. 

Placing the 6’ (1.83 m) SYTP™ 

Step Actions 

1. 
Drive all the 6’ 0” SYTP™ (PN-15000G) to the optimum depth where the centers of 
the four yielding holes through the flange are at the ground line. 

 

Warning:  DO NOT assemble SYTP™ at location 1. Failure to follow this 
warning could result in serious injury or death in the event of a collision. 

 

Warning:  Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
assembled in rigid pavement such as any thickness of concrete or asphalt. Failure 
to follow this warning could result in serious injury or death in the event of a 
collision. 
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Assembling Foundation Tubes  

Complete the following steps to assemble foundation tubes. 

6’ 0” Foundation Tube (Post locations 1 and/or 2) 
 

Step Actions 

1. Assemble a 5/8” x 7 ½” (16 mm x 190 mm) hex head bolt (PN-3478G) and 5/8” (16 
mm) HGR nut (PN-3340G) in the Foundation Tube (PN-749G) as a post stop. Use 
2 bolts when the SYTP is assembled. Use 1 bolt when a Wood Post is assembled.  
Note:  Do not over tighten the nuts and deform the tubes as this will complicate 
post replacement. 

2. The foundation tube can be assembled by driving or with a pilot hole.  See For 
Driven Foundation Tube Assembling or For Pilot Hole Foundation Tube Assembly 
sections for assembly instructions. 

3. Assemble the foundation tubes at locations 1 and 2. Use the strut as a guide for 
the spacing of the tubes.  
Note:  Do not drive Tubes with the Wood Post inserted; this will complicate post 
replacement. 

 

Warning:  Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
assembled in rigid pavement such as any thickness of concrete or asphalt. Failure 
to follow this warning could result in serious injury or death in the event of a 
collision. 

 

4’ 6” Foundation Tube with Soil Plate (Post locations 1 and/or 2) 
 

Step Actions 

1. Bolt the Soil Plate (PN-766G) to the Foundation Tube (PN-740G) with two 5/8" x 7 
1/2" (16 mm x 190 mm) hex head bolts (PN-3478G) and 5/8" (16 mm) HGR nuts 
(PN-3340G) (no washers). 
Note:  Do not over tighten the nuts and deform the tubes; this will complicate post 
replacement. 

2. The foundation tube can be placed by driving or with a pilot hole. See For Driven 
Foundation Tube Assembly or For Pilot Hole Foundation Tube Assembly sections 
for assembly instructions. 

3. Assemble the foundation tubes at locations 1 and 2. Use the strut as a guide for 
the spacing of the tubes. If the Soil Plate is utilized, position it on the downstream 
side of the post (away from the Impact Head).  
Note:  Do not drive Tubes with the Wood Post inserted; this will complicate post 
replacement. 

 

Warning: Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
assembled in rigid pavement such as any thickness of concrete or asphalt. Failure 
to follow this warning could result in serious injury or death in the event of a 
collision. 
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4’ 6” Foundation Tube (Post locations 2 - 6, per state specifications): 
 

Step Actions 

1. Assemble a 5/8” x 7 ½” (16 mm x 190 mm) hex head bolt (PN-3478G) and 5/8” (16 
mm) HGR nut (PN-3340G) in the Foundation Tube (PN-749G) as a post stop. Use 
2 bolts where the SYTP is placed. Use 1 bolt when a wood post is attached. 
Note:  Do not over tighten the nuts and deform the tubes as this will complicate 
post replacement. 

2. The foundation tube can be assembled by driving or with a pilot hole. See For 
Driven Foundation Tube Assembly or For Pilot Hole Foundation Tube Assembly 
sections for Assembly instructions. 

3. Assemble the foundation tubes. Use the strut as a guide for the spacing of the tube 
at location 2.  
Note:  Do not drive tubes with the wood post inserted; this will complicate post 
replacement. 

 

Warning: Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
placed in rigid pavement such as any thickness of concrete or asphalt. Failure to 
follow this warning could result in serious injury or death in the event of a collision. 

 

3’ 10” Foundation Tube (Post locations 2 - 6, per state specifications): 
 

Step Actions 

1. Assemble a 5/8” x 7 ½” (16 mm x 190 mm) hex head bolt (PN-3478G) and 5/8” (16 
mm) HGR nut (PN-3340G) in the Foundation Tube (PN-758G) as a post stop. Use 
2 bolts where the SYTP is deployed. Use 1 bolt when a wood post is deployed. 
Note:  Do not over tighten the nuts and deform the tubes as this will complicate 
post replacement. 

2. The foundation tube can be assembled by driving or with a pilot hole. See For 
Driven Foundation Tube Assembly or For Pilot Hole Foundation Tube Assembly 
sections for Assembly instructions. 

3. Assemble the foundation tubes. Use the strut as a guide for the spacing of the tube 
at location 2.  
Note:  Do not drive Tubes with the Wood Post inserted; this will complicate post 
replacement. 

 

Warning: Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the Posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
placed in rigid pavement such as any thickness of concrete or asphalt. Failure to 
follow this warning could result in serious injury or death in the event of a collision. 

 
  



  Created January 2013 
www.highwayguardrail.com 29 All rights in copyright reserved 

Assembly Options for Foundation Tubes  

Complete the following steps to place foundation tubes. 

For Driven Foundation Tube Assembly 
 

Step Actions 

1. Drive the foundation tubes (with an appropriate driving head) to the optimum depth, 
where the top of the tube is 2 5/8” (67 mm) above the finished grade.  
Note:  Take extra care to prevent settlement or lateral displacement of the tubes, 
to ensure the posts attach to the guardrail, correctly. 

2. Ensure that the finished guardrail height will be approximately 31" (787 mm) above 
the finished grade, or as the state or specifying agency plans indicate. 

3. Ensure that the tubes do not project more than 4" (100 mm) above the finished 
grade. 

 

Warning:  Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
placed in rigid pavement such as any thickness of concrete or asphalt. Failure to 
follow this warning could result in serious injury or death in the event of a collision. 

 
For Pilot Hole Foundation Tube Assembly 
 

Step Actions 

1. Drill a 12” (300 mm) maximum diameter pilot hole approximately 49” (1245 mm) 
deep for the 3’ 10” (1168 mm) long foundation tube, 57” (1450 mm) deep for the 4’ 
6” (1370 mm) long foundation tube or 75” (1905 mm) for the 6’ 0” (1830 mm) long 
foundation tube. If the foundation tube has a soil plate, use Option A or B with this 
step. 

Option A Cut slots for the soil plates out by hand or by using a rock bar and then follow all of 
the steps of Option A for 4’ 6” tube with soil plate, above. 

Option B Drill three adjacent 12” (300 mm) maximum diameter holes or one 24” (610 mm) 
maximum diameter hole to accommodate the soil plate / tube assembly and then 
follow all of the steps of Option A for 4’ 6” tube with soil plate, above. 
Note:  Take extra care to prevent settlement or lateral displacement of the tubes, 
to ensure the posts attach to the guardrail correctly. 

 

Warning:  Ensure that the proper leaveout (specified area of open space in the 
pavement) around the posts is reserved and filled with state or specifying agency 
approved backfill material that will not prevent movement, for any posts placed in 
rigid pavement such as any thickness of concrete or asphalt. Failure to follow this 
warning could result in serious injury or death in the event of a collision. 

2. Backfill the hole with compactable materials in 6" (150 mm) lifts and compact with 
pneumatic equipment to optimum compaction. 

3. Ensure that the finished guardrail height will be approximately 31" (787 mm) above 
the finished grade, or as the state or specifying agency plans indicate. 

4. Ensure that the tubes do not project more than 4" (100 mm) above the finished 
grade. 
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Assembling the SYTP™ in Tubes (Post Locations 2 through 6) 
 

Step Actions 

1. Attach the 3’ 9 7/8” (1.16 m) SYTP™ (PN-14328G) in tubes. 

 

Warning:  DO NOT assemble SYTP™ at location 1. Failure to follow this 
warning could result in serious injury or death in the event of a collision. 

 

Warning:  Ensure that the proper leave out (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
assembled in rigid pavement such as any thickness of concrete or asphalt. Failure 
to follow this warning could result in serious injury or death in the event of a 
collision. 

2. Follow the instructions in the Assembling the Strut section, Step 5. 

3. Except at Post 1, assemble the SYTP™ in a tube at locations required for the 
system with the four yielding holes (through the flange) at the top of the tube. 

4. From the embankment side of the tube, insert a 5/8” x 9 1/2” (16 mm x 240 mm) 
hex head bolt (PN-3497G) through the tube, the spacer (PN-4161), and the 
SYTP™ 

5. Place a 5/8” (16 mm) HGR nut (PN-3340G) on the inserted bolt, to secure the 
SYTP™ to the tube. 
Note:  Do not over tighten the nut and deform the tubes; this will complicate post 
replacement. 

 

Assembling Wood Posts in Tubes 

Complete the following steps to assemble wood posts in tubes: 

Step Actions 

1. Insert Pipe Sleeve (PN-705G) in post (PN-4140B) and assemble the wood post in 
the steel tube at location 1. 

2. Assemble Wood Post(s) (PN-4140B) in tubes at locations required for the system, 
as dictated by the state or specifying agency. 

3. Insert a 5/8” x 9 1/2” (16 mm x 240 mm) hex head bolt (PN-3497G) through the 
Foundation Tube and the Wood Post at all locations EXCEPT locations 1 and 2.  
Note:  The bolt must be assembled from the embankment side, to aid in possible 
post replacement. 

4. Place a 5/8” (16 mm) HGR nut (PN-3340G) on the end of the inserted bolt. 

5. Tighten the nuts to a snug position.  
Note:  Do not over tighten the bolts and deform the tubes; this will complicate post 
replacement. 

 

Warning:  Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
assembled in rigid pavement such as any thickness of concrete or asphalt. Failure 
to follow this warning could result in serious injury or death in the event of a 
collision. 
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Assembling Wood CRT Posts 

Complete the following steps to assemble the wood CRT posts: 

Step Actions 

1. Assemble the Wood Posts (PN-4071B) at locations required for the system, 
spaced at 6' 3" (1270 mm) apart. Select Option A or Option B to place the CRT 
posts. 

Option A Drive posts into the ground. 

Option B 1. Drill 12” (300 mm) maximum diameter pilot holes approximately 44" (1120 mm) 
deep. 

2. Insert the 6' 0" (1830 mm) Wood Posts into these holes. 
3. Backfill the holes with compactable materials in 6" (150 mm) lifts and compact 

with pneumatic equipment to optimum compaction. 

 Note:  In either option within Step 1, the bottom of the upper 3 1/2" (90 mm) hole 
in the post is approximately at the finished grade. 

 

Warning:  DO NOT assemble 6’ 0” CRT post at location 1 and 2. Failure to 
follow this warning could result in serious injury or death in the event of a collision. 

 

Warning:  Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
assembled in rigid pavement such as any thickness of concrete or asphalt. Failure 
to follow this warning could result in serious injury or death in the event of a 
collision. 

 

Assembling Foundation Tubes, HBA™ Posts, or SYTP™ when Encountering 
Rock 

Complete the following steps to assemble foundation tubes, HBA™ posts or SYTP™ when 
encountering rock: 

Step Actions 

1 Select Option A or Option B below when encountering rock, unless there is a more 
restrictive state or specifying agency specification. 

Option A If rock is encountered and 20 inches (510 mm) or less of the full length post or 
foundation tube remains to be embedded:  

 1. Drill a 12" to 16" (300 mm to 400 mm) diameter hole into the rock. 

 2. Drill holes 2" (50 mm) deeper than the required embedment depth. 

 3. Place granular material or small pieces of the drilled rock in the bottom 2" (50 
mm) of the hole for drainage. 

 4. Assemble the tube or post into the hole. Backfill the hole with compactable 
materials in 6" (150 mm) lifts and compact with pneumatic equipment to 
optimum compaction. 

Note:  If compactable, the material removed from the hole may be used for 
backfill. 
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Option B If rock is encountered and more than 20 inches (510) of the full length post or 
foundation tube remains to be embedded: 
1. Drill a 12" to 16" (300 mm to 400 mm) diameter hole 22" (560 mm) deep into the 

rock. 
2. Cut off the embedded portion of the tube or post so the Guardrail will be at the 

proper mounting height. Cutting off the bottom of the embedded portion of full 
length post or foundation tube is permitted only when a minimum of 20” (510 
mm) embedment into rock can be achieved. 

3. Place granular material or small pieces of the drilled rock in the bottom 2" (50 
mm) of the hole for drainage. 

4. Assemble the tube or post in the hole. Backfill the hole with compactable 
materials in 6" (150 mm) lifts and compact with pneumatic equipment to 
optimum compaction. 

Note:  If compactable, the material removed from the hole may be used for 
backfill. 

 

Warning:  Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
assembled in rigid pavement such as any thickness of concrete or asphalt. Failure 
to follow this warning could result in serious injury or death in the event of a 
collision. 

 

Assembling the Strut 

Complete the following steps when assembling the strut: 

Note:  For all strut assemblies, the assembler must provide a shallow valley or trough for 
assembly of the strut, since a portion of the angle strut will be below grade. 

Assembling the Strut with HBA™ Post at Post 1 and SYTP™ at Post 2 
Complete the following steps to assemble the strut.  

At Post 1 

Step Actions 

1. Place the angle strut on the outside flanges of the HBA™ post. 
Note:  The strut can be placed with one of the legs flat on the ground or with the 
leg edge on the ground. The strut may be attached either on the traffic side or the 
field side of the posts. 

2. Assemble a 3/4” (19 mm) diameter x 2 1/2” (63 mm) hex head high strength bolt 
(PN-3717G) in the 13/16” (21 mm) hole of the HBA™ Post 1 post plates. Place the 
bolt through the top and bottom post’s post plates and through the strut. 

3. Place a 3/4” (19 mm) washer (PN-3700G) and a 3/4” (19 mm) lock washer under a 
3/4” (19 mm) hex nut on the end of the bolt to secure. 

4. Tighten the nuts to a snug position. (The designer does not recommend a torque 
requirement.) 
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For Angle Strut with 6’ SYTP™ at Post 2 

Step Actions 

1. Place the Angle Strut (PN-33795G) on the embankment side of the SYTP™. (The 
strut can be placed with one of the legs flat on the ground or with the leg edge on 
the ground.) 

2. Place a 7/16” (11 mm) round washer (PN-4389G) on the two 7/16” (11 mm) 
diameter x 1 1/2” (38 mm) hex head high strength bolts (PN-4390G). 

3. Insert the two bolts through the two slotted holes of the strut and the yielding 
diameter holes of the SYTP™, at Post 2. 

4. Place a 7/16" (11 mm) lock washer (PN-4393G) and a plate washer (PN-19948G) 
under a 7/16" (11 mm) hex nut (PN-4388G) on the ends of inserted bolts. When in 
the correct position, plate washer is placed against yielding holes of the post and 
under the lock washer and nut.  

5. Tighten the nuts to a snug position. (The designer does not recommend a torque 
requirement.) 

For Angle Strut with SYTP™ in Tube at Post 2 

Step Actions 

1. Place the Angle Strut (PN-33875G) on the embankment side of the tube. (The strut 
can be placed with one of the legs flat on the ground or with the leg edge on the 
ground.) 

2. Place a 3/4” (19 mm) washer (PN-3701G) on a 3/4” (19 mm) diameter x 9 1/2” (240 
mm) hex head high strength bolt (PN-5148G). 

3. From the embankment side, insert the bolt through the Strut, Foundation Tube, 
spacer (PN-4161), and the SYTP™ at Post 2. 

4. Place a 3/4” (19 mm) washer (PN-3701G) under a 3/4” (19 mm) hex nut on the end 
of the inserted bolt. 

5. Tighten the nuts to a snug position. (The designer does not recommend a torque 
requirement.) 
Note: Do not over tighten the bolts and deform the tubes; this will complicate 
possible post replacement. 
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Assembling the Strut with Wood CRT Post in Tube at Post 1 and SYTP™ at Post 2 
Complete the following steps to assemble the strut:  

At Post 1 

Step Actions 

1. Place the Angle Strut on the embankment side of the Foundation Tube. 

2. Place a 3/4" (19 mm) washer (PN-3701G) on a 3/4" (19 mm) diameter x 9 1/2" (240 
mm) hex head high strength bolt (PN-5148G). 

3. From the embankment side, insert the bolt through the Strut, the Foundation Tube, 
and the Wood Post. 

4. Place a second washer under a 3/4" (19 mm) hex nut (PN-3704G) on the end of 
the inserted bolt. 

5. Tighten the nuts to a snug position. (The designer does not recommend a torque 
requirement.) 

For Angle Strut with 6' SYTP™ at Post 2 

Step Actions 

1. Place the Angle Strut (PN-33730G) on the embankment side of the SYTP™. (The 
Strut can be placed with one of the legs flat on the ground or with the leg edge on 
the ground.) 

2. Place a 7/16" (11 mm) round washer (PN-4389G) on the two 7/16" (11 mm) 
diameter x 1 1/2" (38 mm) hex head high strength bolts (PN-4390G). 

3. Insert the two bolts through the two slotted holes of the strut and the yielding 
diameter holes of the SYTP™, at Post 2. 

4. Place a 7/16" (11 mm) lock washer (PN-4393G) and a plate washer (PN-19948G) 
under a 7/16" (11 mm) hex nut (PN-4388G) on the ends of inserted bolts.  
When in the correct position, the plate washer is assembled against the yielding 
holes of the post and under the lock washer and nut. 

5. Tighten the nuts to a snug position. (The designer does not recommend a torque 
requirement) 

For Angle Strut with SYTP™ in Tube at Post 2 

Step Actions 

1. Place the Angle Strut (PN-33875G) on the embankment side of the tube. (The Strut 
can be placed with one of the legs flat on the ground or with the leg edge on the 
ground.) 

2. Place a 3/4" (19 mm) washer (PN-3701G) on a 3/4" (19 mm) diameter x 9 1/2" (240 
mm) hex head high strength bolt (PN-5148G). 

3. From the embankment side, insert the bolt through the Strut, Foundation Tube, 
spacer (PN-4161), and the SYTP™ at Post 2. 

4. Place a 3/4" (19 mm) washer (PN-3701G) under a 3/4" (19 mm) hex nut on the end 
of the inserted bolt 

5. Tighten the nuts to a snug position. (The designer does not recommend a torque 
requirement.) 
Note: Do not over tighten the bolts and deform the tubes; this will complicate 
possible post replacement 
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Assembling the Strut with Wood Posts in Soil Tubes (Post Locations 1 and 2) 
Complete the following steps to assemble the strut:  

For Angle Strut 

Step Actions 

1. Place the Angle Strut (PN-33875G) on the embankment side of the Foundation 
Tubes. 

2. Place a 3/4” (19 mm) washer (PN-3701G) on a 3/4” (19 mm) diameter x 9 1/2” (240 
mm) hex head high strength bolt (PN-5148G). 

3. From the embankment side, insert the bolt through the Strut, the Foundation Tube, 
and the Wood Post. 

4. Place a second washer under a 3/4” (19 mm) hex nut (PN-3704G) on the end of 
the inserted bolt. 

5. Tighten the nuts to a snug position. (The designer does not recommend a torque 
requirement.) 

For Channel Ground Strut 

Step Actions 

1. Place the slotted yokes of the Ground Strut (PN-9852A) over the Foundation 
Tubes. 

2. Place a 5/8" (16 mm) round washer (PN-3300G) on a 5/8" (16 mm) diameter x 
9 1/2" (240 mm) hex head bolt (PN-3497G). 

3. From the embankment side, insert the bolt through the Strut, Foundation Tube, and 
the Wood Post. 

4. Place a second washer under a 5/8" (16 mm) HGR hex nut on the end of the 
inserted bolt. 

5. Tighten the nuts to a snug position. (The designer does not recommend a torque 
requirement.) 
Note:  Do not over tighten the bolts and deform the tubes; this will complicate 
possible post replacement. 

 

Assembling Offset Blocks and Rail Panels 
The ET-31TM Guardrail End Treatment uses a 12’ 6” (3.81 m) Rail Panel (PN-32G). Depending 
on the state or specifying agency standards, a combination of the following Rail Panels will be 
used for their system: 9’ 4 1/2” (2.86 m) Rail Panel (PN-10967G), 15’ 7 ½” (4.76 m) Rail Panel 
(PN-20442G), 12’ 6” (3.81 m) Rail Panel (PN-11G), or 25’ (7.62 m) Rail Panel (PN-60G). 
 

 

Warning:  DO NOT bolt the Rail Panel to the post at location 1 in any of 
the ET-31™ Guardrail End Treatment. Failure to follow this warning could 
result in serious injury or death in the event of a collision. 
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Splicing the Rail Panels 

Complete the following steps to splice the rail panels: 

Step Actions 

1. Lap the Treatment rail in the direction of traffic, unless the state or specifying 
agency’s policy dictates otherwise. EACH RAIL PANEL MUST BE STRAIGHT 
WITH NO VISIBLE DISTORTIONS OR BLEMISHES SUCH AS CURVES, DENTS, 
CUTS, TEARS, EXTRA HOLES, CUT-OUTS, CORROSION OR SIGNS OF PAST 
REPAIRS. Rails with distortions that could compromise its ability to resist 
compressive load induced by the Head during head-on impacts shall not be used. 

2. Splice the Rail Panels together with eight 5/8” x 1 1/4” (16 mm x 32 mm), HGR 
splice bolts (PN-3360G), and 5/8" (16 mm) HGR hex nuts. 

 

Warning:  USE ONLY PROPER LENGTH SPLICE BOLTS (1-1/4” LONG) which 
have Trinity’s “TRN” identifying mark stamped into the top of the bolt head. Failure 
to follow this warning could result in serious injury or death in the event of a 
collision. 

3. Tighten the bolts. (There is no torque requirement.) 

Assembling the Offset Block and Rail Panel to Wood Posts (Posts 3 through 6) 

Complete the following steps to attach the Offset Blocks and Rail Panels to the Wood Posts: 

Step Actions 

1. 1. At locations with Wood Posts and Wood Blocks, insert a 5/8” (16 mm) diameter 
22” (560 mm) HGR post bolt (PN-3620G) through the Rail Panel, Offset Block 
(PN-4660B), and the Post. 

Note:  Offset Blocks are NOT used at post locations 1 and 2, but are used at all 
other locations. 

 

Warning:  Do NOT bolt the Rail Panel to the post at location 1 in any of the 
ET-31™ Guardrail End Treatment. Failure to follow this warning could result in 
serious injury or death in the event of a collision. 

2. Place a 5/8” (16 mm) round washer (PN-3300G) under a 5/8” (16 mm) HGR nut 
(PN-3340G). 

3. Tighten the bolts. (There is no torque requirement for these bolts.) 

4. Secure the Offset Block by toe nailing the Block to the Post or the Post to the 
Block, with two 16d hot-dipped galvanized nails approximately 3” (75 mm) from the 
top of the Post or Block, one on each side, to prevent it from rotating. 

Assembling the Offset Block and Rail Panel to SYTP™ (Posts 3 through 6) 

Complete the following steps to attach the Offset Blocks and Rail Panels to the SYTP™: 

Step Actions 

1. At locations with Steel Yielding Treatment Post™ (SYTP™) with Offset Blocks, 
insert a 5/8” (16 mm) diameter x 14” (355 mm) HGR post bolt (PN-3540G) through 
the Rail Panel, routered Wood (PN-4076B) or Composite (PN-6707B) Blockout, 
and the SYTP™. 
Note: Offset Blocks are NOT used at post locations 1 and 2. For SYTP™ Inserts, 
there are two sets of holes in the SYTP™ for attaching the rail. Use the holes in 
the SYTP™ that will place the rail at the correct height. 

 

Warning:  DO NOT bolt the Rail Panel to the post at location 1 in any of the 
ET-PLUS™ systems. Failure to follow this warning could result in serious injury or 
death in the event of a collision. 



  Created January 2013 
www.highwayguardrail.com 37 All rights in copyright reserved 

 

Warning:  Ensure all Wood Blocks or Composite Blocks used with steel posts 
are routered. Failure to follow this warning could result in serious injury or death in 
the event of a collision. 

2. Place a 5/8” (16 mm) round washer (PN-3300G) under a 5/8” (16 mm) HGR nut 
(PN-3340G) on the inserted bolt. 

3. Tighten the bolts. (There is no torque requirement for these bolts.) 

Assembling the Rail Panel to the Post without Offset Block at Post 2 

Complete the following steps to attach the Rail Panel to the Post without Offset Block at Post 2: 

Step Actions 

1. Select Option A or Option B to attach the Rail Panel without Offset Block at Post 2: 

Option A For Wood Post:  
1. Insert a 5/8” (16 mm) diameter x 10” (255 mm) HGR post bolt (PN-3500G) 

through the Rail Panel and the Wood Post at location 2. 
2. Place a 5/8” (16 mm) round washer (PN-3300G) under a 5/8” (16 mm) HGR nut 

(PN-3340G) on the inserted bolt. Tighten the bolts. (There is no torque 
requirement for these bolts.) 

Option B For SYTP™:  
1. Insert a 5/8” (16 mm) diameter x 1 1/4” (31 mm) HGR bolt (PN-3360G) through 

the Rail Panel and the hole in the SYTP™. 
Note:  For SYTP™ Inserts use the hole in the SYTP™ that will place the Rail 

Panel at the correct height. (If there are two sets of holes in the SYTP™ for 
attaching the Rail Panel.) 

2. Place a 5/8” (16 mm) round washer (PN-3300G) under a 5/8” (16 mm) HGR nut 
(PN- 3340G) on the inserted bolt. 
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Assembling the Cable Anchor Assembly 

The Cable Anchor Bracket (PN-704A) is secured to the Rail Panel, by inserting the square 
protruding hooks / lugs on the bracket into the square slots in the rail panel. The Cable Anchor 
Bracket is locked into place, by pulling the bracket towards the impact end of the unit, making 
sure the hooks / lugs are well seated into the square holes. 

Complete the following steps to assemble the Cable Anchor Bracket assembly: 

Step Actions 

1. Slide one end of the Cable (PN-3000G) into the Cable Anchor Bracket and the 
other end through Post 1. 

2. Place a 1" (25 mm) washer (PN-3900G) and 1” (25 mm) hex nut (PN-3910G) on 
the end of the cable that extends through the Cable Anchor Bracket. Turn the nut, 
until at least 2 threads are completely through the nut. 

3. Place the Bearing Plate (PN-19258A with two side ears/tabs on the steel post, PN-
782G with no side ears/tabs on Wood Post) on the impact side of Post 1 where the 
Cable extends through the Post. The Cable Bearing Plate MUST BE oriented with 
the “long” dimension turned up. The hole in the Bearing Plate is off center (in the 
vertical direction), 5” (125 mm) from one edge and 3” (75 mm) from the opposite 
edge. The two ears/tabs on the Bearing Plate (PN-19258A) must straddle the left 
and right side of the HBA hinge assembly. 

4. If applying the Bearing Plate with no side ears/tabs (PN-782G) to a wood post at 
Post 1, drive two 16d hot-dipped galvanized nails along the top edge of the 
bearing plate and bend over to prevent the bearing plate from rotating. 

 

Warning:  Any grout, backfill, or other materials (such as concrete, asphalt, or 
soil) must be low enough so as not to obstruct, constrain, or otherwise engage the 
Bearing Plate. Failure to eliminate the interaction of soil or materials with the 
Bearing Plate will hinder the performance of the ET-31™ Guardrail End Treatment 
and could result in serious injury or death in the event of a collision. 

5. Place a 1” (25 mm) washer under a nut on the end of the Cable extending through 
Post 1. 

6. Restrain the Cable with locking pliers at the end being tightened, to avoid twisting 
the Cable. 

7. Tighten the hex nuts on the Cable ends, until the Cable is taut. The Cable is 
considered taut when it does not deflect more than 1” (25 mm) when pressure is 
applied by hand in an up or down direction. 

8. The shank portion of the Anchor Cable MUST BE positioned so it bears on the 
bottom edge of the web of the HBA post. The shank portion of the Anchor Cable 
must also be centered so that the Bearing Plate bears uniformly on both flanges of 
Post 1. 
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Assembling the ET-PLUS™ Extruder (Head) 
Complete the following steps to assemble the ET-PLUS™ Extruder (Head): 

Step Actions 

1. Place the ET-PLUS™ Extruder (Head) (PN-995A) over the end of the Rail Panel 
as the final piece to attach to the assembly. 
Note:  The ET-PLUS™ Extruder (Head) can be used on the left or right hand 
shoulder. 

2. Push the ET-PLUS™ Extruder (Head) as far as it will go onto the front-most Rail 
Panel, making sure the Rail Panel is fully engaged into the full length of the 
channel guide attached to the Head until it stops. 

3. Assemble the ET-PLUS™ Extruder (Head) with channel guide attached to it 
approximately parallel to the ground. The upper and lower attachment tabs welded 
to the guide chute have three holes in each to provide a means to level the Head 
(See following steps). 

4. Select Option A or Option B for the ET-PLUS™ Extruder (Head) assembly. 

Option A For Wood post:  
1. Place the ET-PLUS™ Extruder (Head) against the Wood Post, at location 1. 
2. Choose the hole in the tab welded to the guide chute that is closest to the center 

of the Post. 
3. Drill a 1/4” (6 mm) pilot hole to avoid breaking the lag screw during assembly. 
4. Screw one 3/8” (10 mm) diameter x 4” (100 mm) lag screw (PN-4228B) through 

the top and bottom tab. The lag screw must be screwed into the Wood Post to 
prevent it from pulling out or cracking the post. DO NOT OVER TIGHTEN, 
causing the threads in the Wood Post to strip. 

Option B For HBA™ post:  
1. Place the ET-PLUS™ Extruder (Head) against the HBA™ post, at location 1. 
2. Place a 3/8” (10 mm) round washer (PN-4254G) onto a 3/8” (10 mm) diameter x 

1 1/2” (38 mm) hex head bolt (PN-4261G). 
3. Insert this bolt through the tab welded to the side of the guide channel attached 

to the ET-PLUS™ Extruder (Head) and then through the hole in the flange of 
HBA™ Post. 

4. Place a 3/8” (10 mm) fender washer (PN-4255G) under a 3/8” (10 mm) nut 
(PN-6405G) onto the inserted bolt. A larger fender washer is used to cover the 
relatively large hole in the flange of the HBA Post. 

5. Repeat this assembly step for the top and bottom tabs. When completed, the 
Head will be attached to the HBA post via an upper and lower 3/8” diameter hex 
head bolt (PN-4261G). 

6. Tighten the nuts to a snug position. The designer does not recommend a torque 
requirement for the HBA field assembly. 

 

Delineation Option for the ET-31™ Guardrail End Treatment 
Apply High Intensity Reflective Sheeting (PN-6206B [Right Side] or PN-6207B [Left Side]) on 
the front face of the ET-PLUS™ Extruder (Head), per the state or specifying agency’s Manual 
on Uniform Traffic Control Devices (MUTCD) for options or proper delineation. Alternate 
Reflective Sheeting is PN-6668B. The Alternate Reflective Sheeting requires two pieces and 
may be rotated for proper right or left delineation. 

Note:  The Reflective Sheeting is an option to the ET-31™ Guardrail End Treatment and needs 
to be ordered separate from the ET-31™ Guardrail End Treatment package. 
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Assembly Checklist 

State: _____________Project: ___________________________________  

Date: ______________Location: __________________________________  

� The leaveout (the specified area of open space in the pavement) around the Posts is 
reserved and filled with state or specifying agency approved backfill material that will not 
prevent movement for any posts placed in rigid pavement such as any thickness of 
concrete or asphalt. 

� The finished guardrail height is approximately 31” (787 mm) above the finished grade, or 
as the state or specifying agency plans indicate. 

� Any site grading needed was completed, before the start of the assembly of the ET-31™ 
Guardrail End Treatment. 

� The Steel Tubes or Post Plates (ears) to the HBA™ bottom post do not protrude more 
than 4” (100 mm) above the finished grade measured by the American Association of 
State Highway and Transportation Officials (AASHTO) 5’ (1.5 m) cord method. Site 
grading may be necessary to meet this requirement. 

� The 3/4” (19 mm) bolts connecting the tops of the HBA™ Bottom Post to the bottom of 
the HBA™ Top Post are tightened to a snug position. The designer does not 
recommend a torque requirement for the HBA field assembly. 

� The 3/8” (10 mm) bolts connecting the tops of the HBA™ Bottom Post to the bottom of 
the HBA™ Top Post are tightened to a snug position. The designer does not 
recommend a torque requirement for the HBA field assembly. 

� The bolts at the top of the Steel Tubes are not over tightened. The walls of the Steel 
Tubes are not collapsed. 

� If an Angle Strut was utilized, the bolts connecting the Angle Strut are 3/4” (19 mm) DIA. 
high strength. 

� The ET-PLUS™ Extruder (Head) is pushed as far as it will go on the Rail Panel, 
ensuring the Rail Panel is fully engage into the channel guide that is welded to the 
Extruder (Head). 

� The two 3/8” diameter bolts holding the ET-PLUS™ Extruder (Head) to Post 1 are snug 
and the channel guide welded to the Head is approximately parallel to the finished 
grade. 

� The Cable Anchor Bracket is locked into place, by pulling the Bracket towards the impact 
end of the unit, making sure the hooks / lugs are well seated into the square holes. 

� The shank portion of the Anchor Cable MUST BE positioned vertically flush against the 
bottom web of the top section of the HBA Post. The shank portion of the Cable MUST 
also be centered so that the Bearing Plate bears uniformly on both flanges of Post 1. 

� Any grout, backfill, or other materials (such as concrete, asphalt, or soil) must be low 
enough so as not to obstruct, constrain, or otherwise engage the Bearing Plate. 
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� The hex nuts on the Cable ends are tightened, until the Cable is taut. The Cable is 
considered taut, when it does not deflect more than 1” (25 mm) when pressure is applied 
by hand in an up or down direction. 

� Do not place anything under the rail to post bolt head that would prevent the bolt from 
pulling through the Rail Panel.  

� The Bearing Plate is placed on the front of Post 1 where the Cable extends through the 
Post. The Cable Bearing Plate MUST BE oriented with the “long” dimension turned up. 
The hole in the Bearing Plate is off center (in the vertical direction), 5” (125 mm) from 
one edge and 3” (75 mm) from the opposite edge. If the Bearing Plate has two 
“ears/tabs”, these need to straddle the left and right side of the No. 1 Post and be on the 
upper side of the plate. 

� The top surfaces of any grout or other backfill placed in the mow strip “leave out” must 
be low enough so that it does not engage the Bearing Plate or otherwise obstruct or 
constrain the 3/8” (10 mm) shear bolts or the 3/4” (19 mm) hinge bolts of the HBA Post 

� Any Wood Offset Blocks used have been toe nailed to the Wood Posts. 

� If backfilled, make sure the backfill material around the Posts is properly compacted. 

� Each HBA™ Post has two bolts on either side of the Post with the larger bolt 
downstream of the smaller bolt (away from the Impact Head). 

� The SYTP™ holes are at the finished grade. 

� The Wood CRT Post has two 3 1/2” (90 mm) breakaway holes (checked prior to 
assembly). They are located parallel to the roadway with the top hole located 
approximately at the finished grade. 

� The tube bolts are attached with the nuts on the pavement side of the Tube for ease of 
future removal. 

� The Rail Panels are lapped correctly and not attached to the Posts at locations identified 
for the system. 

� Each Rail Panel used in the ET-31™ pay length is straight, with no visible distortions or 
blemishes such as curves, dents, cuts, tears, extra holes, cut-outs, corrosion, or signs of 
past repairs. 

� The Reflective Sheeting is correctly positioned on the Extruder face. 

� Ensure that this assembly conforms with the guidance provided by the AASHTO 
Roadside Design Guide, including, but not limited to, those regarding placement on 
curbs. 
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Maintenance and Repair  

Always keep the Manual in a location where it is easily accessed by persons who assemble, 
maintain, or repair the ET-31™ Guardrail End Treatment. If you have any questions concerning 
the information in this Manual or about the ET-31™ Guardrail End Treatment, contact Trinity 
Highway Products at 888-323-6374. 

Maintenance 
Complete the following steps, periodically, to check the safety of the system: 

Step Actions 

1. Ensure the nuts have not been removed from the Cable. Replace nuts, if needed. 

2. Ensure the end fitting on the Anchor Cable MUST BE positioned vertically, up flush 
against the bottom web of the top section of the Post. The end fitting of the Cable 
MUST be centered horizontally so that the Bearing Plate bears uniformly on both 
flanges of Post 1. 

3. Ensure the Cable is taut. The Cable is considered taut when it does not deflect 
more than 1 inch when pressure is applied by hand in an up or down direction. 
Tighten Cable if needed. 

4. Ensure the Bearing Plate has not rotated. 
Note:  The Cable Bearing Plate MUST BE oriented with the “long” dimension 
turned up. The hole in the Bearing Plate is off center (in the vertical direction), 5” 
(125 mm) from one edge and 3” (75 mm) from the opposite edge. 

5. Ensure Wood Blocks are in place and in good condition, as defined by the state or 
specifying agency. 

6. Ensure the Block Outs have not rotated. Correct the Block Out position and 
reattach the 16d hot-dipped galvanized nails, if needed. 

Repair 
Complete the following steps to repair the ET-31™ Guardrail End Treatment: 

Step Actions 

1. Set up necessary traffic control at the accident site and then remove any debris 
that has encroached onto the traveled way or shoulder. 

2. Take inventory of the damaged system and determine what parts are reusable, as 
defined by the state or specifying agency and what parts need to be replaced. 

3. Check the ET-PLUS™ Extruder (Head) for damage. The determination as to 
whether or not the Head is reusable rests entirely within the discretion of the DOT 
or other appropriate highway authority. Before reusing a Head, please make sure 
that an experienced, trained engineer for the highway authority inspects the Head 
to his or her satisfaction and authorizes its reuse. For consideration of reuse of the 
Extruder Head, the rail guide chute must be fully intact and not distorted in any 
way; the slot that flattens the rail shall not be excessively distorted in any way; the 
slot that flattens the rail shall not be excessively distorted; the front impact face 
must not be excessively distorted, and all the original welds must be intact. Again 
before reusing a Head, a trained DOT or applicable highway authority engineer 
shall inspect it and authorize its reuse. 

4. Check the Anchor Cable and Cable Anchor Bracket for damage. (The Bearing 
Plate, nuts, washers, and Cable Anchor Bracket are rarely damaged.) 

5. Obtain the Trinity Highway Products parts that need to be replaced from Trinity 
Highway Products. (See Tools Required section for a list of recommended tools for 
the repair of the ET-31™ Guardrail End Treatment.) 
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6. Return to the repair site with the replacement parts and tools needed. 

7. Cut off the extruded rail near the ET-PLUS™ Extruder (Head). Do not cut the 
ET-PLUS™ Extruder (Head) from the non-extruded rail. 

8. Secure a chain to the ET-PLUS™ Extruder (Head). 

9. Attach the chain to a truck frame while the other end of the Rail Panel is still 
connected to the downstream Posts (away from the Impact Head) to provide 
anchorage. 

10. Pull the ET-PLUS™ Extruder (Head) off the Rail Panel. 

11. Remove any damaged Rail Panel(s). 

12. Remove the broken Posts from the Steel Tubes. 

13. Remove all damaged CRT, SYTP™, or HBA™ Posts. Undamaged HBA™ Posts 
can be reset. 

14. Remove and discard any rubber bumpers or construction legs. 

15. Reconstruct the system following the assembly instructions after the site has been 
cleared of damaged debris. 

16. Attach proper delineation for the repaired system in accordance with the state or 
specifying agency’s Manual on Uniform Traffic Control Devices (MUTCD). 
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Notes: 
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